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A Wise Stop Makes an Easy Start 


Getting the car started is a serious task these cold mornings. 
Low gravity gasoline and a zero temperature make a bad combination 
for quick action. 
And so the electric starter is asked to crank and crank and crank — 
until finally a bit of vapor gets into the cylinders and the 














































\ engine begins to fire. 


This, however, is an unnecessary strain to put upon 
the electrical equipment. 

It is too heavy a drain on the storage battery —and if 
repeated frequently must eventually exhaust the 
battery unless a great deal of driving is done in the 
meantime. 

Two things are responsible for the starting troubles of 
the last year or two——low grade gasoline——and the 
high efficiency carburetors that are now built for 
the development of power at the expense of easy 
cranking. 

It would be almost impossible to start many of the 
present day engines with the old hand crank. 
This is one of the revolutionary things that the Delco 
system has accomplished. It has made possible 
the use of present day low grade gasoline —and has 
permitted carburetor adjustments that greatly 
increase the efficiency and economy of operation. 

But in accomplishing these things the Delco system 
has taken upon itself a hard job during these cold 
winter months. 

There is a short cut to easy starting, however, that has 
now been provided for by most motor car manu- 
facturers. 

A little device has been placed on the steering post 
or on the dash—that when opened shuts off the 
air supply in the carburetor, draws a rich 
mixture into the cylinders, thus choking the 
engine and causing it to stop. 

\ It is then ready for starting almost instantly. 

RY ITY, The whole secret of easy starting, then, is in 

the stopping. 


When ready to stop, simply open the strangler and let 
the engine choke. 


Then shut off the ignition—allowing the strangler to 
remain open. 


Don’t forget to shut off the ignition—1915 Delco 
ignition is provided with a little buzzer that is 
intended simply as a reminder to shut it off after 
the engine has stopped. 


In starting—turn on the ignition, and start the engine 
in the usual way. 


The engine will fire almost instantly. 


Then gradually reduce the richness of the mixture by 
shutting off the strangler—and your car is ready 
for business without any exasperating delays— 
and better still, without any excessive drain on 
your storage battery. 


Delco equipment will start any car that can be started 
by cranking. The Delco generator will keep the 
battery charged under any ordinary driving con- 
ditions—but the efficiency of both battery and 
generator can be greatly conserved by attention 
to this simple little matter of so stopping the car 
as to make starting easy. 


At the same time it is a wonderfully satisfying sen- 
sation to be able to jump into your car in zero 
weather, press the starter pedal and be away 
almost on the first turn of the motor. 


There are today 195,000 owners of Delco equipped 
cars to whom this message is especially directed. 
It will prove equally useful to thousands of others 
who have not YET come into the Delco family. 
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The DIC TAPAVANE &! 


ACGISTTREQD 





“Easy! Why, I just listen to Mr. Smith’s voice and 
write out what he says on the typewriter. I can regulate 
the Dictaphone to my typewriting speed, and then if I 
lo happen to miss a word, there is a back spacer just 
like on my typewriter, and when I press it Mr. Smith’s 
voice obligingly says the last few words over again. 


“T don’t have to risk my life any more by asking him 
to repeat—you know how Mr. Smith hates to be inter- 
rupted. It always makes him forget what he was going 
to say, and then he goes right up in the air. 





“Yesterday I wrote 80 letters and if I had had to take 
them down in shorthand first, I'd have had to stick 
around here until all hours. As it was I got them all 
done in plenty of time 


“Eye strain! I’m through with that! And ‘cold notes’ 
don’t worry me now. What's more, my letters are right. 
And why shouldn't they be? I copy his own words, in- 
stead of copy ing my notes of his words. 


“T hope I never see a shorthand note-book again! I'd 
just as soon give up my typewriter and go back to 
writing letters in long-hand. 


“Yes, and I didn’t like the idea of the 


Dictaphone when I started, either.” 
















Demonstration in your own office on your own work 


THE DICTAPHONE 


(Columbia Graphop pany, Sole Distributors) 
Suite 1215, aoa Bidg., New York 


Dealers everywhere 








Stores in the principal cities. 


Approved by the Under 
writers. Official Dictat- 
ing Max hine of the Pana- 
ma-Pacific International 
Exposition, 


“Your Day’s Work’’ 
—a book we should 
like to send you. 














How Many Hides tas a Cow? 


For Shoe Soles—One 


UT a cow’s hide, being too thick and stiff for uphol- 
stery, is split into at least three sheets, only the top 
one of which is natural leather. The lower, fleshy splits, 
after being coated and embossed to look like leather, and 
which make up 75% of all so-called leather upholstery, are 
really artificial leather of quality inferior to 


MOTOR QUALITY 
As PONT D For Automobiles 
ABRIKOIY CRAFTSMAN QUALITY 


mous Pat OFF For Furniture 


Guaranteed Superior to Coated Splits 


America’s leading automobile manufacturers have adopted Motor 
Quality Fabrikoid for upholstery in place of coated splits. America’s 
leading furniture manufacturer says: ‘* The cheap split leathers should 
be entirely eliminated in furniture manufacturing.’’ He uses first- 
grade leather and Fabrikoid. 

Specify for automobile upholstering, Motor Quality Fabrikoid, 
and for tops and curtains, Rayntite Fabrikoid, guaranteed one year. 
Specify Craftsman Quality Fabrikoid on new furniture and for re- 
covering. Its appearance and service will please you. 


Small sample free, or a piece 18’’ x 25’ postpaid, 50c. 


Du Pont Fabrikoid Company 
Wilmington, Del. 


Craftsman Quality Fabrikoid is on sale by Palais Royal, Washing- 
ton, D. C.; John Wanamaker, Philadelphia; McCreery & Co., 
Pittsburgh; J. & H. Phillips. Pittsburgh; john Shillito Co., 
Cincinnati; Stix-Baer-Fuller Co., St. Louis; Du Pont 
Fabrikoid Co. , 621 Broadway, New York; Stewart & Co., 
Baltimore, Md.; T. Eaton & Co., Ltd., Toronto and 

Winnipeg, and most upholstery dealers 


Canadian Branch, Toronto, Ontario 
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Paint the ceilings and walls of your factory with longer than any other and to prevent it from 
Barreled Sunlight,’’ and you will get 19% to 36% either cracking or peeling. The tremendous i 
more daylight. Your plant will be more sanitary, be advantages of this process enable us to. make the 
cause the glossy tile-like finish is washable. You following guarantee: 
& s 
ive ? . me > - —_ 2c - > —— foTeT £7 , . . — ? 
ve money by making repainting less frequent. GUARANTEE. We guarantee that if RICE’S 
Your employees will work better, because they can does not remain white longer than any other Gloss 
etter. Electric lighting bills will be cut. Over Paint applied at the same time and under the same 
3. (00 firms which have used Rice’s will verify these conditions, we will give, free, enough Rice's to 
tatements—firms like Ford Motor repaint the job with one coat. 
Car Co,, General Electric Co., ete. We also guarantee that, properly 
- . ’ ot , 
, eo ‘ ap ~d, Ss W fake no 
Rice’s Gloss Mill-White is the JJ 3 ae ee eee 
7 ee | scale. ou cant > under this ‘ 
riginal ‘‘mill-white. All others eg a — oe CaS Ce ee Se 
° ty ” . ouare e. 
re 1mitavions. It is the only one , ” ICES vA 1.4 es 
which contains no varnish. Varnish ig MIL -f : 
: if L WHITE £&F ; 
paints drv too brittle and are liable ‘ PAIN Hi Can be applied — old 
to crack and peel. = cold-water paint . 
| : Win 
Rice’sisan OIL Paint. Its sur : "tan a Hundreds of factories, where 
‘ re ‘ . » P 
therefore, is elastic, though peewee cold-water paint was formerly used, 
firm, and withstands ceiling vibra- have been treated with Rice’s Gloss 
ti Mill-White, and the flaking and ? 
4 ; es scaling nuisance permanently obvi- 
Guaranteed to remain white longest ated. Not only has a durable surface thus been 
Rice’s is made by a process over which we have — produced, but a tile-like, smooth finish provided, 
exclusive control, which causes it to remain white — which can easily be kept clean. 


Write for Sample Board and Booklet ‘‘More Light’’ | 


Sold direct from 9 On concrete ; 
factory surfaces 




















id direct from On inside concrete, Rice’ 
ur factory in GLOSS pape rtinen sdbdiens a 
; varrels containing at of Rice’s Gloss Mi 
vel "0 000 expense than lead and o 
guare Teet Tr paint. 
vat U. S. GUTTA PERCHA PAINT CO. Rice’s Granolith 
= 23 Dudley Street Providence, R. I. 
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Tonnage, 25,000. Speed, 21 knots. Guns: ‘'welve 12-inch, twenty-one 5-inch. Torpedo tubes, 2. Belt armor, 11-inch. Maximum coal supply, 2,500 tons. Oil, 400 tons. Complement 
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The 
t hn j 
4 
t artic! 1 
r sl at ‘ ‘ 
f 4 tue 
The purpose f th srnal { ecord accurately, 
simply, and tuteres 4. th 0 pre eas in acien 
tifle knowleds and industrial achievement 


Colonel Bryan’s Army of One Million Men 


‘) the mind of ¢ ‘ Ihr " there i o nel 
thing a em of ui efense \ pro 
em iwecord the di I i it matter [ 
uncertalnt rexjt f hhe et e the 
truth, especially v lee Littie t t incert 
tion but for a mind so exact and rich tored as 
that of the Colone there wh thing as uncer 
tainty-—for eye ‘ ! ! there ! nem of fur 
ther light than that hyieh the ie TUNE ‘ pour upon 
anv subject which may ome wit! the range of their 
Vision 
William Jennings Bryat the manifold advantages 
of a versatility to whic eountry ind himself} owe 
a debt f obligation tin pha ent ‘ evel the faint 
tippreciation of whik it i imi ible to contemplate 
lle is equally proficient orat editor tatesma: 
and soldier In ene f these xacting professions he 
has produced, and clues word ind works, it 
a profusion which i natened only by their naive orig 
lnality, and their peculla d i iriable appositeness 
te the time. the place, and Mr. Brya 
It was not our intent ! rief appreciation to 
make reference t i ward fic nstanece f the geniu 
of the man: but we fees hat we ! d be editorialls 
delinquent did we t direct attent t the itest. and 
surely one of the most t iunt utterance f Bryan 
the soldier-statesman. t the effect that it n twenty 
four hours of a call f me it million volunteers would 
spring to arm 
When the Spanisi bor e out ¢ nel (then Mr 
Bryan “sprasg to arm it the head of his regiment of 
one thousand Nebras! It toc the Colonel and hi 
men, who walked into Chickamauga camp in civilian 
clothes sevVera week (jer Stotesbur to get 
uniforms and sey il wre weeks to get accouterments 
amt even then how ma tf the had l ind how 
many of them knew bow to handle 
But that is a mere detai ind Colone Bryan is at 
orator as well a t dle nd orator at least of the 
Bryan type, are too broad, too poetically ideal in thei 
outlook, to be concerned with mere details lo a mind 
enriched and broadened xperience in the Cabinet 
and the camp, the differenc: efween one million met 
and one million fully equipped and trained soldier 
light to merit serious attent 


The Grave Peril of the Shipping Bill 


Hk convieti growing among all careful stu 

dents of the pronesed shipping bi that it is 

franght wit! sibilitic f complications 

with the governme! f tireat Britai France, and 
Russia 

The danger lies i the probability, amounting almost 

to a certainty, that should the ill become law, the bul! 


ef the $90,000,000 appropriated for the purchase 





ships would, by the ery necessity of the situation, be 
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expended in the purchase of the fine tleet 
md Austriat hips which ha been interned a the 
result of the war 
Failing the purchase of these ships, where else wil 
the Government find such a large number of vessels 
tilable for transfer Not from Great Britain or het 
ie for it is certain that the governments of those 


uniter will not faver it this eritical time, the trans 


fe f ire unber of their merchant ships to any for 
u Moreover. thre hipping of neutral countries Is 
reaping the benefit of the enormous increase in 

‘ due the withdrawal of so much ship 

ervice If the owners of neutral ships con 
‘ it would be only at prices so high as to 


‘ ractically the only available market 
d be the fine fleet of large, fast, and modern ves 
terned in the various ports of the world, and 
it New York 
vy, although no one doubts that the purchase of 


ed ships would be made in perfect good faith by 


Government, that guarantee does not by any means 


cover the transaction in all its bearings, and particu 

I does it fail to meet the contention of the Allies 
that, so far as the vendors are concerned, the transfer 
would be made in order to mitigate the enormous pres 
sure imposed upon Germany and Austria by the naval 
predominance of the al ied fleets 

That the purchase of these ships would be of mate 
rial help to the German and Austrian vendors is self 
evident, for the purchase price would represent a very 
arge addition to the financial resources of one of the 
belligerent countries 

According to a dispatch from Washington to the New 
York Sun, France and Russia hold that sales of enemy 

ips, effected after the beginning of a war, are not 
ilid unless it can be proved that the sale would have 
been effected at the time, even if there were no war 
It is pretty well understood that the Allies would cot 
tend that the owners of the interned ships were selling 
to the United States in order to evade the consequences 
of the war and the liability to capture Furthermore 

circles that are in close touch with the diplomatic 
ind naval situation, it is considered certain that, if any 
of the interned ships leave port before the close of the 
var, they will be seized, no matter what flag they fly 
he allied cruisers 
vow, here is a possibility of an international quarrel, 
grave imminence of which it would be hardly pos 
ible to overestimate If the framers of the bill had 
been seeking to introduce a firebrand into the interna 


tional situation, it could scarcely have hit upon 


more 


provocative move than this. 


Doing Without Europe 


FEW weeks ago we announced on this page the 
publication of a series of articles which would 
show how the present war had affected Ameri 
in industry, for better and for worse: how we are 
iged to cast about us for the things that we have 
therto bought from Europe, how foreign markets have 
been opened to us; in a word, how opportunity is beckor 
ing rhe first of these articles appeared in last week's 
issue of the ScrenTIFIC AMERICAN It dealt with the 
need of intelligent Government co-operation with Ameri 
il business interests co-operation without which 
ould be impossible for American exporters to gain 
foothold in foreign markets in the face of a relent 
ess German competition which is strengthened not only 
by the deliberate employment of business methods that 


ire illegal in this country, but also by Government 


In the present issue of the ScreNnTIFIC AMERICAN we 
ipproach more closely to the subject of “Doing Without 
Europe The war has affected very profoundly those 
(American industries which are dependent upon the ex 
portation of minerals and metals. It has been driven 
home to us that the European manufacturer has been 
our best customer, that he has been buying our ores 
only to sell them back again to us, at a great advance 

price, in the form of manufactured products. Why 
have we not worked up in our own factories the min 
erals and metals that we have sent to Europe? The 
inswer is simple. In the first place, it has been easier 

sell our resources rather than to utilize them our 
elves, and, in the second place, the upbuiiding of great 


ndustries based upon our mineral resources is depen 


dent to a large extent upon scientific research so vast 
ope and so expensive that it can be undertaken 


nly by the Government 


sequent articles of the series we intend to show 
mall manufacturer can solve his specific-prob 
em, how he may learn to do without Europe, if he will 
only turn to the scientific man for assistance. The 
small manufacturer is not dependent upon foreign mar 
kets for an outlet. The meeting of the home demand is 
his most pressing problem \ few of the more wide 
awake business men have realized that manufacturing 
problems are scientific problems, and that they are 

ved not in the counting-room, but in the laboratory 
Their example will be held up in the Screnrirn 
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\MEeRn { other t follow There are expert 

enough i iniversitic ind in private practice who 
ire al ive the kind of advice which those manu- 
facturers most need ho have depended upon Europe 
for basic material liow these men do their work, how 


successful they have been in the past, will be told in 
our articles 

We hope to make this series both stimulating and 
practica We hope to drive home the lesson which 
every German manufacturer learned by heart a long 
time ago iat the making of a chair, the weaving of a 
necktie, the molding of a cake of soap, is not only a 
matter of as much scientific inquiry as the identification 
of the metals glowing in the sun, but an inquiry which, 
if successfu pursued, means the establishment of a 
new industry, the creation of new wealth, and, above 


all, industrial freedom 


The War and the Unity of Science 
N looking at the early history of modern science 
one is struck by the fact that the then existing 
lack of facilities for the interchange of ideas 
greatly retarded scientific advance in many cases, and 
in others led to an unnecessary duplication of work. One 
factor which has contributed to the great advances of 
s the fact that all scientific men 


sclence hh ou 


regularly read the work of scientific men in other coun- 


tries. It is not merely that one acquires a larger num- 
ber of useful facts by doing this, but that one comes 
to see the existence of other and fruitful ways of 
thinking In mathematical physics, for instance, the 
English mechanisti vay of iewing phenomena and 
the French form net lio have reacted upon one 
another t t r mutua idvantage, even when both 
schools were possession of each other’s facts. The 
different genius of fferent countries comes out even 
in their science, even in their perfectly logical reasoning 


from the sar fact I eading Huxley's life we tind 





that he himself and a number of other eminent biolo- 
gists attribute much of his influence on English science 


to the fact that he ul the work of German investi- 


gators A knowledge of Fre h and German is quite 
necessary to a mode scientific man of the English 
speaking peoples, and in England and Germany, at any 


rate, a knowledge of these two languages is insisted on 
in comparative elementary scientific examinations. 
Instead of working in detached little groups every 
scientific mat ow links himself up with all the other 
workers in | ne—scientific men have, in short, be 
come united It innot be doubted that the old proverb 
in unity ‘ strength” holds good, and that their 
unification has been a source of strength. A prominent 
feature of our time is the interchange of professors 
which ha gone on between different universities. 
Lorentz’s great and fascinating book on the “Electron 
Theory” is the expansion of a course of lectures deliv- 


ered before Columbia University, and there are many 





other instances of eminent scientific men giving of their 
best to a foreign audience There can be no question as 
to the value f tl ingling of intellectual atmos- 
pherés, . this cien cosmopolitanism Everything 

hich diminishes intolerance, which breaks down the 

irriers betwee nations, is welcome, 

Scientific me have proved themselves so human, in 
is unis eniesteehé ieee tlie tes Ga thet 
we should not be surprised to find something like an 


unfair depreciation of their present enemies’ work when 
the war is ove! There is already manifest a tendency 


in that directio We tind Frenchmen, Germans, and 





Englishmen belittling one another’s achievements in 
science, quite oblivious to the fact that no one nation 
can have a monopoly of intellectuality. They would 
il to bear in mind Schopenhauer’s dictum that 


patriotism has nothing whatever to do with science. 


Weather Forecasting in the War 

N editorial on “Military Meteorology” that we 

published last October suggested that the Ger 

mans would be quick to realize the strategie 
value of this branch of science and would utilize their 
excellent meteorological systems in the task of predict 
ing weather changes likely to hinder or facilitate mili 
tary operations. From an article in the London Daily 
Vail, reproduced in Nature, it appears that this surmise 
was correct As early as the middle of August German 
meteorologists had established their headquarters at 
Liége, while toward the end of the same month they 
took possession of the Royal Observatory of Belgium at 
Teele (a suburb of Brussels), where they ousted the 
regular staff of that institution, which is, in normal 
times, the central office of the Belgian meteorological 
service. Early in September they were sending up bal 
The attack on Ant- 
werp appears to have been planned with regard to the 


loons for meteorological purposes 


weather predictions made at this place. Subsequently 


army meteorologic: 


| stations were, it is reported, estab- 
lished at Ostend and Zeebrugge, and the naval raid on 
Searborough, Hartlepool, and Whitby, which was made 
in foggy weather, was timed in accordance with the 





predictions of the German forecasters, 
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Notes on the War 


French 4-inch Aircraft Gun.—The new French 4-inch 
gun for attack on aircraft has proved to be a very efficient 
weapon. It fires a projectile weighing about 36 pounds 
with a muzzle velocity of 1,870 feet per second. The 
sighting is by means of a panoramic glass and the gun- 
pointing is done similarly to that of the well-known 
French 7.5 gun. The carriage remains fixed, the gun 
recoiling to a distance of 1 meter and returning to bat- 
tery by means of compressed air. The weight of the 
piece in action with its armored screen is about 214 tons. 

Criticism of the Loss of the ‘‘Formidable.”—Admiral 
Beresford has made a bitter criticism of the loss of the 
“Formidable,” claiming that it was due to a neglect 
of the most elementary precautions against submarine 
attack. According to his letter, the ‘‘ Formidable’ was 
proceeding at moderate speed on a moonlit night, and 
unaccompanied by destroyers, which latter have proved 
to be the most effective defense against the submarine. 
It is significant that the same conditions, or most of 
them, obtained in the case of the loss of the ‘‘ Aboukir,” 
“Cressy” and “‘Hogue,”’ which were sunk while they 
were steaming at only 7 knots unaecompanied by the 
usual destroyer screen. 

United States Navy Fourth in Tonnage.—According 
to the last pubiished figures of the Office of Naval 
Intelligence dated July Ist, 1914, when the new vessels 
which at that time were under construction, are com- 
pleted and in commission, the United States Navy will 
have dropped from third to fourth position in respect 
of total tonnage. The order will be Great Britain, 
2,714,106 tons, Germany, 1,306,577 tons, France, 899,915 
tons, and the United States, 894,889 tons. Since the 
war started, Great Britain, Germany and France have 
greatly accelerated construction, and probably the United 
States Navy is further behind France in tonnage than 
the above figures indicate. 

A Question of Mistaken Identity?—So persistently 
have the Germans claimed that their Zeppelin and aero- 
planes in the North Sea witnessed the overturning 
and sinking of a British cruiser, that one is inclined to 
believe that what they did see was the sinking of their 
own “Bluecher.”” This is rendered probable by the 
fact that the air craft dropped bombs upon the destroyers 
which were engaged in picking up the survivors. It 
is unbelievable, surely, that German airships would 
have knowingly dropped bombs upon enemy’s ships 
that were engaged in the work of reseuing German 
sailors and officers; but it might well have happened that 
the Germans thought that these vessels were engaged 
in rescuing the survivors of a sunken British cruiser. 

The Deadly German Submarine Torpedo.—When the 
German submarine has been able to get home its tor- 
pedo, it has effeeted the destruction of the ship attacked, 
practically at the first blow. The deadly character of 
German submarine attack is due to the fact that a special 
type of torpedo has been designed for submarine use. 
We are informed on good authority that the air capacity 
and engine power of the submarine torpedo are very 
much smaller than those of the long-distance torpedo. 
Weight saved in the air flask and its contents and the 
motive power is put into high explosive, of which these 
torpedoes carry no less than 420 pounds. The racking 
effect of 420 pounds of trinitrotoluol would be sufficient 
to loosen up the internal structure of a ship so badly 
as to make her foundering a question only of time. 

The Austrian Naval Policy.—-According to the Paris 
correspondent of the Naval-and Military Record, the 
Austrian plan of operation for its navy consists, first, 
in ceaselessly harassing the blockaders of its ports on 
the Adriatic by means of submarines and torpedo boat 
attack, and should a favorable opportunity offer itself, 
by destroyer flotillas acting under the protection of 
scouts of the ‘“‘Spaun” class; and, secondly, by keeping 
the battle-fleet prepared, by constant drill in harbor 
and by stationary engine trials, for a general action at 
sea which will take place as soon as the situation on land 
becomes desperate. According to this authority, neither 
the Austrian nor the German navy will accept the hu- 
miliation of becoming the prize of the victors and both 
will ultimately emerge for a trial of full strength with the 


enemy. 
Co-operation of Warships and Hydro-aeroplanes. 

The recent naval air-raid on Cuxhaven at the mouth 
of the Elbe afforded another demonstration of the truth 
of some of the theories regarding aeria! warfare. The 
attack was carried by the ships of the sea up to the 
edge of the mine field, or as far as they could safely go; 
and it was then extended up to the formidable forti- 
fications of Cuxhaven by those modern and most effective 
ships of the air, the hydro-aeroplanes. The seven 
pilots sueceeded in dropping their bombs freely upon the 
fortifications, and, with the exception of Hewlitt, who 
was rescued later, they all returned to their floating base, 
namely, the eruiser and destroyer fleet in the Bight of 
Helgoland. The British squadron was attacked both 
by submarines below and Zeppelins above; but, once 
more, high speed and a quick helm served to avoid the 
bomb and the torpedo, 


SCIENTIFIC AMERICAN 


Science 


The Original Habitat of the Irish Potato.—A novel 
contribution to this long-debated subject is that of Mr. 
C. L. Fitch, who writes from the ecological point of view. 
His argument is that the open structure of the stomata 
of the potato leaf, permitting rapid evaporation, and the 
loose incoherent structure of the root cap, which is ad- 
apted only to penetrate in open soils, indicate that the 
plant is a native of sandy open soils and a maritime 
atmosphere, or misty well-drained mountain slopes free 
from prolonged and heavy rains. 

Our Daily Meals.—M. J. Bergonié discusses in the 
Comptes rendus the best arrangement of the human 
dietary on the basis of the observation that the period 
of maximum availability of the energy in the meals 
occurs about 3 hours after eating. He suggests that a 
diet furnishing 1 part fat, 1 part protein, and 4 to 5 parts 


‘ of ecarbo-hydrates should be taken in three meals; viz., 


a heavy meal supplying from 1,400 to 1,500 calories 
about 7:30 A. M.; a light meal supplying 300 to 400 
calories at 4:30 P. M.; and a dinner supplying 700 to 
800 calories at 8:00 P. M. One wonders whether the 
average man, and especially the average Frenchman, 
accustomed to a very light petit déjeuner, could adjust 
his appetite to so heavy a meal in the early morning. 

Fisheries of Lake Cooper.—The U. 8. Bureau of Fish- 
eries is making a study of the large body of water known 
as Lake Cooper, which has recently come into existence 
as a result of the construction of the great Keokuk Dam, 
on the Mississippi. In its general physical character- 
isties it resembles Lake Pepin, a natural expansion in the 
course of the same river in Wisconsin and Minnesota. 
Lake Pepin is more productive in its fisheries than any 
other part of the Mississippi. It is thought that with 
proper treatment the new lake will become equally 
valuable, and will be made to serve a useful purpose 
supplemental to its use for hydroelectric power genera- 
tion. In the same connection a study has been made of 
the effects of the dam and locks on the movements of 
migratory fishes, in the hope of adding to knowledge 
respecting the general principles of a successful and 
efficient fishway. 

Protection Against Sunburn on Snow Fields.-One 
of the greatest hardships met by mountaineers and 
travelers over snow fields is sunburn, which almost 
inevitably attacks the lips so severely that suffering 
results for several days after the trip is over. Neither 
ointments nor artificial coatings, such as “‘New Skin,” 
seem to protect the lips after the first day or two, and 
act very slowly in effecting a cure. After much ex- 
perimenting, the staff of Mount Rose Observatory has 
adopted the simple expedient of covering the head with 
a flour sack, in which an oval aperture has been cut for 
the eyes. The thinness of the cloth makes the mask 
comfortable even on warm days, providing the sack is 
cut short enough to hang loosely about the neck and per- 
mit the circulation of air about the face. On the other 
hand, if a cold wind springs up, the mask if tucked into 
the collar affords desirable protection to ears and face. 


Maturing Wines by Refrigeration and Aeration has 
been’ the subject of experiments by J. Kloss and F. 
Schneider, in Austria. New wines in bottles and casks 
were first subjected to a temperature of 28.4 to 26.6 
deg. Fahr. (at which temperatures they did not freeze) 
for a period of from 24 to 48 hours, after which they were 
aerated by passing air through them for 24 hours. or 
racking them off and allowing them to fall in a shower 
through air. They were then filtered and examined in 
comparison with wines not treated as above. While 
red wines showed no effects from the treatment, in white 
wines the color was darker and tlie taste and fragrance 
had decidedly more the character of,old and ripe wines 
than in the untreated samples. On subjecting the pro- 
duct to chemical analysis there was found to be a marked 
decrease in the content of nitrogenous matter; i. e., 
the same effect as that ordinarily produced in wine by 
keeping it a long time in cellarage and racking it re- 
peatedly. 

Handbooks on the American Indians.—-The Hand- 
book of American Indians, edited by F. W. Hodge, and 
published in two volumes by the Bureau of American 
Ethnology in 1907-10, is an encyclopedia of matters 
relating to the history, archeology, manners, arts, cus- 
toms, and institutions of the American aborigines— 
quite indispensable to anybody who is interested in 
these subjects, and one of the most admirably planned 
and executed works ever issued by the Government. 
The bureau is now publishing a second work in the same 
series, the Handbook of American Indian Languages, 
of which one volume has already appeared. This dis- 
cusses the characteristics and classification of the lan- 
guages in question and their relation to ethnology. In 
North America north of Mexico there are distinguished 
55 linguistic families. A third of the series of handbooks, 
now in preparation, is to be a Handbook of American 
Antiquities, while a fourth will be a Handbook of Aborig- 
inal Remains East of the Mississippi. It is proposed to 
undertake later a series of handbooks of the Indians of 
the various States separately. 


Automobile 


Motor Machine Gun Batteries.—One of -the latest 
additions to the British fighting force is the motor ear 
ried machine gun battery. One of these batteries is 
to be attached to each division of the fighting units at 
the front, and the organization of this service is being 
pressed forward rapidly. 

Shrinkage in the English Automobile Business. 
English trade statisties show that during the months 
of August, September and October export business in 
motor cars and parts showed a shrinkage of about a 
million and a half dollars, while the decrease in imports 
for the same period amounted to about two and a quarter 
millions. For the first 10 months of the year 1913 the 
automobile business fell behind the previous year by 
about $3,800,000, but the trade are confident that the 
demands made on them after the war will more than 


make up for the present loss. 


De Dion Pressure Lubrication.-A recent innovation 
for automobile motors of the De Dion type is a well- 
designed method of pressure oiling for the various work- 
ing parts of the motor. Inside the crank case is a small 
geared oil pump which takes up oil from the reservoir 
formed by the bottom of the erank-case. Oil is driven 
all through the motor, for instance, through duets all 
along the erank shaft so as to lubricate the three bear- 


From the pump runs piping that 
} I pil 

+} 

tt 


ings and four cranks. 
enters the three bearings from below, to complet« 
A mist of oil formed by the rotating crank, 


” 
circulation. 
serves to lubricate the cylinders. 
Garbage Collecting Motor Wagons.——Recent informa- 
tion about the municipal household waste collecting 
vans which are used successfully at Paris, states that 
these vehicles have a capacity of 360 cubie feet in the 
large box body, and in spite of this large stowage, the 
top of the box-body is only 5 feet from the ground, so 
that loading in material is done with great facility. The 
+t 


box or garbage holder is of soft steel plate and on the top 


is a set of arched sliding covers. When at the garbage 
eonsuming plant, the whole body ean be lifted off the 
truck for dumping purposes. A “‘Fram”’ electrie front 
truck drives the ear. 

Steam Motor Wins a Prize.—In these days when few 
ean think of anything but an internal combustion moior 
for propelling vehicles it is interesting to note that the 
Royal Automobile Club of London has awarded the 
Dewar trophy to the National coke fired boiler, entered 
by the National Steam Car Company. This trephy 
is offered annually for the most meritorious performance 
in a certified trial. This boiler is used quite extensive}: 
on motor buses, a service that is difficult and most 
exacting, and the prize was won in spite of these con- 
ditions and the general prejudice against steam boilers 
for use on vehicles. 

Paris Autobus.—According to the Paris journals 
the autobuses which are doing such good service in the 
war will not afterwards be used again for the city lines, 
but will be replaced by others. The city council and 
the autobus company are at present occupied with the 
question, and it is proposed to make use of an im- 
proved autobus designed after the previous experience 
The new type is to have more roomy seating space and 
other improvements, and the total weight of the car will 
be lessened by about 1,500 pounds. The autobus 
system being a most practical solution of the transport 
problem in Paris, the appearance of the new cars will 
be weleomed. 

No Motor Exhibitions. 
the average motorist when visiting the Olympia motor 
exhibitions, generally held in the winter, to note that cer- 
tain manufacturers are now stating that they hope these 
One of the reasons 


It is rather entertaining to 


annual shows will not be restarted 
given is that now the manufacturer will have ample 
time to design, test, and manufacture two or three types 
of cars, and settle down to turn them out, say, for three 
years, introducing only such modifications as might ap- 
pear advisable. Then a better, cheaper, and more 
quickly delivered car could be produced. It would 
simplify the spare part and repair problems, and make 
for steadier business, while the agent who retails these 
goods would get a better grasp of the peculiarities of the 
particular make of car he was selling. From the point 
of view of the average motorist the idea of the annual 
motor show was to give the public a chance of seeing 
the improvements the different makers have adopted 
or discovered, and so make them discontented with their 
own “old-fashioned” cars, thus causing them to buys 
the “latest models.’ Nine out of ten of the motoring 
public would do well without the annual exhibition for 
this last cause alone, so if the makers feel they can get 
on as well without the show as with it they can easil,s 
drop it for good. Candidly speaking it is questionablk 
whether the manufacturers are not making a mistake 
in taking that course, for though it may be urged it i 
only a form of business stimulant which is apt to have a 
reaction afterward, the successes of the past 15 year 
require a lot of explaining away The London Daily 


Telegraph. 
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Chief among the conditions which 


army of 90,000 regulars and militia 





I—The United States an Undefended Treasure Land 











Our effective force of 30,000 regulars and 60,000 
militia is scattered from Maine to California and 
from Canada to the Gulf. When concentrated 
for the first shock of war, there would be back of 
it no trained and equipped reserves. Such vol- 
unteer forces as were raised would take six 
months’ training to fit them for service. 


United States helpless against invasion, 
fact that in the event of the defeat of 
and the landing of an army of invasion, it would 
take 30 days after invasion to concentrate our 


altogether inadequate and ill equipped 








rRVHE problen hic i resent confronts the United 
| Stat j the esta ishment of i military policy 
l | i el to establish an adequate foree for 
iti il defe « in time of war and maintain a regular 
at vik Fe fr peace requirements of the nation 


Only 90,000 Widely-scattered Mobile Troops, 


including Militia, for Defense. 





he guiar army within the continental United 
State umber ibout 30,000 men (mobile troops, cay 
siryv, infantry, and feld artillery) and 16,000 men in the 
con defense rhese latter are non-mobile troops in 
the ime it their duties are in the fortifications. The 
militia of the United States amounts to approximately 
71MM) ame nd tlicers on paper, but only about 
104.000 aetua mustered. Of these, at the most, not 
1 « then 60,000 ean be considered as ready for imme 
diat ervice ©» that we have in the United States a 
total of 46.000 in round numbers of regular troops, 
Lin? of who ire tied up in the coast defenses, and 
t otal of 90.000 mobile troops. These 
ar ittered) over the continent from Canada to Mexico 
ind from the Atlantic to the Pacific It is easy to ap 
preciate the difficulty whicl vould be encountered in 
mm i he effective militia, for it would mean 
tlie ithdrawa from the State ind our coast cities 
what few armed men they have available for defense 


Would Take Thirty Days After Enemy Landed to 
Concentrate Our 60,000 Militia. 





Wie vould be e ptionally fortunate to be able to 

neentrate th number of mobile militia troops at any 
point on the Atlantic or Pacific coast within thirty 
day and when coneentrated, they would be without 
properly trained artiller ind cavalry organizations 
The vould be without ammunition trains. They would 
have been hasti organized, assembled for the first time 
in | bodies, and, generally speaking, unprepared to 
act as an army This condition of unpreparedness 
would apply not on to the officers and men of the line 


but also to officers and men of the Supply Departments, 

most of whom would be without previous experience in 

the actual movement and supply of troops Moreover, 

there are practically no reserve supplies and no ade 

quate arrangemen! for providing them 

Behind Our Wideiy-scattered Regulars and Militia 
Are No Reserves Whatsoever. 


The regular army and militia are maintained in time 





Washington to President Wilson, 


necessity of providing, in times of peace, 


most open to tnvasion 


strength and is without adequate personnel, neces- 


fully equipped advance 


200,000 highly-trained troops. 
30,000 regulars and 60,000 
present serics of articles is published with a 


Congress in particular facts as regards the 


military defensclessness of the 


War Department have 











of peace at only fraction of their war strength 


» no reserves of men or officers to fill them up to war 
serves to fill up existing organizations, but many of the 
‘unable to accompany their comrades, so that the 
the militia, alarming as 
what must be expected in 
To be more explicit, our infantry 


companies of the regular army in the continental 
United States are maintained at an average strength of 
about 65 men per company. Their war strength is 150. 
The militia organizations are maintained at even lower 
strength. Their war strength is the same as that of the 
regular army Even at war strength our infantry regi- 
ments are only about two thirds the strength of the 
average European regiment. 

Shortage of Men and Guns in the (Regular) Field 

Artillery. 

The regular army in the United States is without 
adequate field artillery organizations, and is short both 
officers and men and ammunition and supply trains to 
make up these needed organizations. ‘They could not be 
created and made _ reasonably efficient from new 
personnel within four months, and this under the most 
favorable conditions and with the best officers and non- 
commissioned officers as instructors. On the comple- 
tion of our foreign garrisons, there would be left in the 
United States three regiments, or enough for a division 
and a half of infantry, and none for the remaining regu- 
lar troops or for the coast guard and additional volun- 
teer troops which would have to be raised. 

We Possess Less than Half the Needed Militia Field 
Batteries: What We Have Would Require Three 
Months’ Training. 

The militia is even worse off, and has relatively few 
batteries that can be considered efficient. As a class 
the batteries of the militia will require at least three 
months’ training to make them reasonably fit for war, 
and the new batteries which will have to be created for 
this arm will require at least six months; and in this 
connection it must be remembered that the militia must 
create more new hatteries than it now has old batteries 
in order to be properly equipped with field artillery. 
These statements are most conservative and well within 
the limit of time which would be required for real ettfi- 
ciency. The militia at present has sixty-five organized 
batteries, with four guns each, and needs seventy-nine 
additional batteries to complete its equipment in field 
artillery. It has only a very small percentage of the 
ammunition needed. It is without ammunition trains, 
officers or men for the new organizations, and without 
the necessary horses for existing batteries. It is 
without siege artillery, and neither it nor the reg- 
ular army has any of the heavy field mortars or 


























United States regulars in the trenches, 
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UNITED STATES REGULARS SCALING THE INNER WALL OF A FORTIFICATION 
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i (10-inch and upward) which have been of 
' me in the event Ww in Bu ‘ We are with 
t any adequat vatem fe cpandi either the reg 

ular army or militia tt 


Not for a a Half After the Enemy Landed 
Could We Provide the Necessary Field Artillery, 


Year and 


Ammunition Trains and Ammunition. 


Wi mall me ipply the men for the necessary field 
artiller orga ition f months, or the ammunition 
trains and ammunition for a year and a half, and not 
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coast defense works at and 


proaches to our cities, the 
This force is estimated at nine 
whom 275,000 


about our harbors, ete 


about 3SSO.000 troops, of 


teen divisions, or 


will be required on the Atlantic coast 
We Would Need 500,000 Mobile Troops ‘Regulars and 
Militia) to Meet the Enemy Wherever He 


Might Land. 


rhe pla organization of the land forces, as pre 
pared by the General Staff and approved by the Secre 
tary of War, in 1912, calls for a force of 500,000 
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PRote by Levick ‘ 
A sunken battery of 


made or appropriated for, for the volur 


il d 
provide 


The militia is short in cavatry requires over 


teers 


fifts troops of cavalt to the divi 


sional cavalry alone There is an alarming absence of 


auxiliary troops. Most of the militia cavalry is poorl) 
mounted, much of it practically without mounts, and 
with the exception of a few special organizations, has 
had little or no fleld training It needs months of hard 
work in cam] Engineers, signal and medical troops of 
the militia are as a rule insuflicient in number, deficient 
in organization, equipment and reserve supplies, and 
very many of them are far below their prescribed 


strength and without available personne i to fill them up 
Employers Should Patriotically Support Militiamen 
in Their Employ. 


support of the publi 


The militia needs the strongest 
and especially the active support of those in whose ¢m 
ployment are officers and men of the militia; support 
ef a practical kind which will make it possible for them 
to give the necessary time to their militia training with 
out prejudice to their business or professional career 

The Shortage of Trained Officers. 
The militie sheuld have not only a reserve of men, 


but af least one additional lieutenant per company, so 


that. when called to active service, there may be at least 
three officers per company; for it must be remembered 
that the militia ix a part of the first line and will be 
called simulianeous with the regular army, whenever 
a condition of war or threatened war arises. This pro 


could be well applied in the 


A large 
provided as instructors for the 


vision for an extra officer 


regular army organization number of additional 


officers should be 


regular 


militia, so that we may have at least one per regiment 
of militia infantry and one for each squadron or bat 
talion of mounted troops, and the necessary number for 
th training of engineer signal corps, and medical 
troops of this force. The department has urged these 
necessary officers: but thus far with little success. The 
militia can be mode efficient only through the supply of 
a sufficient number of highly trained, competent regular 
officers us instructor Even when the regular army 
ind militia hea been brought to full strength and 
placed upon a war footing they will have only about 
25,000 men (mobile troops) within the limits of the 
I nited States In order to secure the men for this re 
serve it will be necessary to secure a radical change in 
the present form of enlistment for both regular army 


ind militia 
In Case of We Would Need 380,000 Sta- 
tionary Volunteer Coastguard Troops to Guard 
the Approaches to Our Cities and Coast 
Defense Works, Etc. 


made a 


Invasion 


effort to 
render a re 


t has 1 earnest 


The War 


secure a ferm of enlistment 


I epee et me 


which would 


serve possible, but its recommendations have received 
scant consideration at the hands of Congress. We can, 
perhaps. best judge the demands which would be made 
upon the United States in time of war with a first-clas 
power prepared for war, | a idering first the coast 
guard trovps which will be necessary to guard the ap 





12-inch coast-defense mortars. 


nen and contemplates the immediate raising of 300,000 


viditional volunteers Now, this force is intended to 
be an active field force or forces assembled at not more 
than three points on the Atlantic seaboard, ready to 
meet an enemy in case of invasion. 


As Matters Stand, We Would Have No Coastguard 
Troops, and It Would Take Thirty Days to Collect 
Our 90,000 Mobile Effective Regulars 
and Militia. 

The regular army and militia in its present condition 
will furnish only 90,000 within thirty days, and, to fur 
nish this number, every militiaman fit for immediate ser 


vice must be taken from his State and sent to the United 


States rendezvous, so we stand with less 


that, to-day, 
required for the field 
for the 


and we shall continue in this state unless arrangements 


than one fifth of the mobile army 


force and without a single man coastguard, 


ire made prior to war to provide the necessary reserves 


of trained men and officers for the coastguard troops. 


providing a coastguard of trained 
take it 


To do this 


One method of 


troops would be to from the regular army and 
be to scatter these smal! 
folly, 


force 


the militia would 
This would be 


forces in driblets along our coast 


and would destroy these organizations as a 


The only other way to provide for the necessary coast- 


guard would be through voluntary assemblages of un 
irmed and undisciplined citizens Their value would 


be practically nil until they had received months of 


training 


Fruitless Efforts of the War Department to Build Up 
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to build up a reserve behind the regular army. By a 
reserve is meant a body of men thoroughly trained by 
active service, who are held on a status of furlough or 
leave, ready to come to the colors; that is, to come to 
the troops whenever needed, in case of war or threatened 
war, and for a short period of from five to eight days of 
training each year. This reserve should be sufficient to 
bring the regular organizations to their maximum war 
strength and provide an excess of at least 15 per cent 
to make good the losses of the first months of war. A 
similar should be built up behind the militia, 
for, at present, it cannot be counted upon to take the 
field at more than, at the outside, 30 per cent of its war 
strength. 

The Undefended State of the United States is Solely 

Chargeable to Congress. 

have taken by 


reserve 


No effective been Congress to 
provide a reserve either for the regular army or for the 
The law which 


Was passed in such form by 


steps 
militia. Everything is left to chance. 
carried the term “reserve” 
Congress as to render a reserve practically impossible. 
Its defects were fully pointed out by the Chief of Staff, 
The result is that we stand to-day 
available within 


but without avail. 
with a force of militia and 
thirty days, but lacking in certain necessary organiza- 
tions vital to its etliciency, and without previous experi- 
ence in part of the field 
army, and in strength only about one fifth of that esti- 
the Staff as necessary at the com- 
mencement of the shock of land at- 
tack. Back of this unorganized and largely untrained 
force, incompletely equipped in certain essential particu- 


regulars 


large bodies, or training as 


mated by General 


war to meet first 


lars, sirteen scattered from 
Porto Rico to California. This is a of fact; 


one question the statement that 


stands a reserve of men, 


statement 
can 


in view of it any 


this country is inadequately prepared for defense? 


Our Third War Map 


UR will doubtless receive 


with this issue the third important war map which 


readers be pleased to 


the Screntiric AMERICAN has published since the begin- 
ning of hostilities. The September 5th issue had as a 
supplement a colored war map of Europe involving con- 
territory the seat of 

it was admirably colored to show the coun- 


siderable which has never been 
hostilities. 
try of the Dual Alliance and the territory of the Allies. 
Of course, at that time it was not possible to prognosti 
eate the area in which developments would take place 
in the near future. In the same issue we published a 
the battle 


This map is as useful 


very excellent topographical map showing 


grounds in Belgium and France. 


to-day as when it was first issued, as a large part of 
the fighting is still confined to the western theater of 


the war. Now, however, we present a map, also printed 


in four colors but on 
Portland, 


west, to 


a different plan, taking in from 
France on the 


the 


England, and Cherbourg in 


Bukharest in Rumania on east, thus 


including both the 
the war, also portions of the 


and theaters of 
taltic Sea, the North 


eastern western 
Sea, 
and the Channel. This map has been prepared under 
the 


geographer. 


SCIENTIFIC 
The 
influence 


the special direction of the editors of 


AMERICAN, assisted by an eminent 


map is particularly valuable as showing the 


of bodies of water and mountains on the military opera- 
tions. It seems probable that this map will deal with 


nearly all of the territory which will be involved ex- 


cept, possibly, conflicts in the Balkan States and around 
Constantinople and the Black Sea. This map, taken in 
connection with the colored map issued as a supplement 
with the September 5th issue, should keep our readers 
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Diagram shewing the alarming condition of our military defenses. 
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_ Navy is the first line of defense of the United 


States against naval and military attack by the 


powers of the old world. To be assured of this the aver 
age American citizen should at once disabuse his mind 
of the fallacy that the Atlantic and Pacific 


separating us respectively by 


Oceans, 
three thousand and by 
water from the oid world, ren 
At one time 


upon us a 


five thousand miles of 
attack. 
stretches of water did 


der us safe against these vast 


confer certain im 
the application of 


changed all that. 


munity from sudden invasion; but 
steam to navigation has completely 

The speed of modern ships, both of the Navy and mer 
facilities 


vast transportation 


fleets of the leading powers, 


chant marine, and the 


afforded by the merchant 
across the Atlantic, in 


render it possible to transport 


from seven to ten days’ time a completely equipped 
inilitary force of from 100,000 to 200,000 men, and, in 
the absence of a defending fleet, land it in first rate 
condition at any selected point on our long coast line, 


far remote from our coast fortifications and free from 
any serious molestation by the few and widely-scattered 
troops that make up the little army of the United States. 

If this be true, it will be asked “for what purpose 
have we spent $160,000,000 upon our elaborate system 


of coast fortifications?” The answer is that these forti- 
fications were built to defend the cities, harbors, road- 
steads, and naval bases along our coast line; but that 
they were never intended to, and in the nature of things 
pever can, protect the thousands of miles of inter- 
mediate coast line which lies outside the range of the 
big guns with which these widely scattered fortifications 
“coast fortifica 


ure manned. To this extent the words 


tions” are a misnomer and misleading. These defenses 
should rather be called city-and-harbor fortifications. 
It is this very defenselessness of our long stretches of 
coast line, intermediate between our coast fortifications, 
which renders it necessary to provide a thoroughly mo 
bile, powerful, and well-appointed fleet, which shall keep 
capture his 


the seas, find the enemy, and destroy or 


ships before he gets within soundings on the seacoast 
of the United States. 

It being admitted, then, that in addition to fixed 
fortifications to defend our ports and harbors, we need 
floating fortifications, or a navy, to defend our coast- 
line, the important question arises, How large and what 
the composition of the United States Navy, 


meet and over-power any possible 


should be 
in order that it may 
enemy, and, jointly with our coast fortifications, 
the United States 


protect 
against invasion? 


Now the determination of the size and 


make-up of 


The dreadnought “Wyoming” driving into a head sea. 
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present standing and needed increase of the United 


which 


early part of last year, the 


published a series of articles on the 


States Navy, was subsequently republished 


in pamphlet form. In view of that rather erhaus- 
tive study, we feel that it is not necessary to take 
up the subject in great detail in the present Na- 
tional Defense Number. The following article deals 
with the question of the size and make-up of the Navy, 
possessed at the present 


which we would have 


time, if Congress had followed the recommendations 
of the General Board of the Navy, which, several 
years ago, after a very thorough investigation of 


laid 
construction, 


down a general programme of 
that would have given us @ 
navy of the minimum strength demanded by the 
length of our coast line, the extent of our foreign 
possessions, the grave importance of our national 
policies, and the ever-increasing wealth and popu- 
lation of the greatest republic in the world. Side 
by side with the navy which these expert advisers 
recommended as absolutely indispensable, we 
present the actual navy (very much smaller and 
very badly balanced as to the strength of its vari- 
ous clements), which Congress in its wisdom has 
seen fit to provide. Incidentally, we shall show 
with what remarkable uniformity the teachings of 
verified the foresight and 
EXpITorR. 


the subject, 


new 


have 


the present war have 


wisdom of the General Board. 











a United States fleet, which would be sufficiently numer- 
ous and powerful to discourage any foreign power from 
sending a fleet across the Atlantic to fight a great en- 
gagement or a series of engagements at a distance of 
several thousand miles from its nearest base, is, it will 
be admitted, a very difficult and complicated problem 

are the determining factors which must be 
In the first place, it is neces- 


so many 
taken into consideration. 
sary to determine how far the foreign policies of the 


United States are liable to conflict with the foreign 
policies of the great naval powers. Second, it is 
necessary to have accurate information as to the 


strength and general make-up of the fleets of those 
foreign whom and 
versies might arise which could not be settled by diplo 


powers between ourselves contro- 


matic means. Third, it is necessary to be able to make 
a fairly accurate forecast of the rate of future growth 
of the navies of the foreign powers and of the types of 


ships in the various classes which they are likely to 
set afloat as the years go by. 

Now, it will be evident at once to any intelligent and 
impartial mind, that this problem can be solved only 
by highly technical men, who are thoroughly con- 
versant with all sides of the question, and who have at 
hand the necessary technical data as to the growth of 
foreign navies—in other words the problem is a strictly 
naval problem and is capable of solution only by the 
most able experts and officers of the United States Navy. 

Realizing this fact, the department, several years ago, 
formed what is known as the Generali Board of the 
Navy, and included within it the most widely informed 
and able of its officers, with Admira! Dewey at their 
head. This board, after a very exhaustive study, formu- 
lated a plan of construction which, if it had been fol- 
lowed, would have found our Navy, year after year, in 
such a condition of strength and efficiency, as to ships, 
officers and men, equipment and reserves, that no foreign 
power would venture to attack us, or if it should send 
its fleet overseas, would be so thoroughly defeated as 
to render the landing of armed forces upon our shores 
impossible. 

In every leading naval power of the world, there is 
a technical body corresponding to our General Board 
(except that it possesses an authoritative voice, which 
our General Board does not), which formulates a pro 
gramme of construction, the appropriations for which 
are usually voted by the legislative body with but little 
hostile criticism. Not so, however, in the United States. 
Here Congress has paid but little attention to the recom 
Indeed, the 
have taken it upon themselys to determine not 
what the total shall be, but 
what shall be the character of that 


is to say, they have not merely determined each year 


mendations of its expert advisers. members 
merely 
strength of the navy 


its composition 


the total amount of tonnage that shall be added to the 
navy, but they 
to decide the very difficult 
that total 


various classes of ships. 


have considered themseives competent 


and highly technical ques 
tonnage should be divided 
The 


been that, to-day, we possess a fleet which is pot only 


tion as to how 


among the result has 


far below the strength which the only men who under 


stand the question have determined to be necessary 


to defend our shores, but Congress has so disastrously 
interfered with the allotment to the various types, bat 


tleships, cruisers, destroyers, submarines, scouts, etc 


that our Navy is exceedingly ill-balanced, and is danger 


ults 


ously weak in certain types of ships which the 


in the present naval war have shown te be highly 
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essential to the efficiency of the fleet as a whole. 

We now invite attention to the accompanying draw- 
ing, based upon conditions on January tst, 1915, which 
hows the actual number of ships of the various types 
authorized, built and building in the United States 
Navy, as compared with the number of ships author- 
ized, built and building which we would have possessed 
had Congress seen fit to follow the advice of the Gen- 
eral Board. And, just here, it should be understood 
that this drawing does not include all the ships of 
the United States Navy: it shows only those types of 
vessels which are modern in design, which are best 
adapted to the exigencies of modern naval warfare, 
and which alone are being built for the navies of 
the world. In addition to the vessels shown, the United 
States Navy includes eighteen old cruisers of various 
out-of-date types, vessels which, if used as makeshift 
scouts, would be in danger of destruction by the swift 
and powerfully-armed modern scouts and high-speed 
battle-cruisers, of which the leading foreign navies pos 
sess SO any. Also, the drawing takes no account of 
the twenty-two pre-dreadnoughts of our Navy. The pre 
dreadnought, because of its low speed and inferior 
gunpower, would be unable to stand up in the battle 
line against modern dreadnoughts; therefore, none of 
that type is being built by any navy in the world, our 
own included. The General Board is content to let 
our pre-dreadnought strength rest at its present status 
of twenty-two ships. 
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the trained experts of the navy, calling for twenty-seven 
dreadnoughts, or the judgment of the laymen who fill 
the halls of Congress, calling for fifteen dreadnoughts, 
is correct in its estimate as to the necessary strength 
of our first fighting line fully to protect the United 
States against invasion. 

Undoubtedly, if we should take toll of the average 
opinion of the man on the street, we would find that the 
submarine ranks in importance with the dreadnought, if 
it does not indeed take precedence as the most effective 
type of ships, whether for offense or defense. This 
undue exaggeration of the importance of the submarine 
in the lay mind is reflected in our drawing, which 
shows that, whereas the General Board has recommend 
ed only forty-four submarines, Congress has provided 
fifty-seven. In its present stage of development, the 
effectiveness of the submarine increases as the area of 
the waters in which it is to operate decreases, A sub 
marine fleet operating in the restricted waters of the 
North Sea against the vast number of ships of the 
enemy that are concentrated there is far more effective 
than it would be if distributed along the two thousand 
miles of our Atlantic seaboard. The submarine would 
be far less valuable on coasts than it is in the North 
Sea. As matters stand, our Navy is thirteen subma- 
rines to the good over the number deemed sufficient by 
the General Board. 

The most deadly form of attack against the battle 
ships, should it get home, is the torpedo; and the most 


exists in the matter of fast scouting ships. One of the 
most important truths demonstrated by the present war 
has been the all-round usefulness of the fast scout of 
3,500 to 5,000 tons possessed by the German and Brit 
ish navies, it was the high speed of the German ves 
sels of this class which enabled them, in the earlier 
months of the war, to work such havoc upon the ship 
ping of the allied nations. The “Emden,” the “Koenigs 
berg,” and the “Karlsruhe” (the last-named still at 
large) were able to do what they did largely because of 
their great speed. Such of these ships as have been 
zccounted for were destroyed only whem they were over- 
taken by British ships of the same class, possessing 
higher speed and heavier batteries, a notable case in 
point being the destruction of the “Emden.” 

Another important role of the fast scout, as developed 
during the war, is that of flagship to a flotilla of de- 
stroyers. Acting in this capacity it has done most 
effective work, not only in protecting its own flotillas 
when they were hard-pressed, but in running down and 
destroying by gun-fire the destroyers of the enemy. A 
notable case in point was the action between the fast 
scout “Undaunted” and four German destroyers, in 
which the scout, because of her high speed of 30 knots 
and her powerful battery of 6-inch guns, was able to 
overtake and sink the quartette in detail. 

For the United States Navy, in addition to these 
duties, the scout would be invaluable in its special 


role of seeking out the enemy, determining his numbers 
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Several years ago the General Board of the Navy, headed by Admiral Dewey, after an exhaustive study of the problem of the naval defense of the United States, drew up a plan 
for making the minimum annual addition to our Navy that would be necessary to enable it fully to protect our coasts. 
the result that our Navy has fallen from the second to the fourth place in rank among the navies of the world 


ear by year Congress has cut down this programme, with 


Light shading shows ships we have (authorized, built and building) ; dark shading, ships the naval experts say we should have to render the United States secure 


against invasion. 


It should be noted, also, that among the twenty- 
two pre-dreadnoughts are not included the three 
battleships “Oregon,” “Indiana,” and “Massachusetts,” 
which are now over twenty years of age, and, therefore, 
by common consent among naval men the world over, 
are reckoned as so completely obsolete as not to be 
entitled to a place in the list of effective ships. 

Commencing with the most important element of a 
navy, the dreadnought, we find that, if the recommen- 
dations of the General Board had been followed, the 
United States would to-day have twenty-seven dread- 
noughts and battle-cruisers authorized, built or build- 
ing It would seem that our Navy has at last come 
around to a recognition of the great strategic and prac- 
tical value of the fast, heavily-armed battle-cruisers, 
which, undoubtedly, hay + done the most effective work 
thus far in the naval war. As against this total of 
twenty-seven, Congress has considered and apparently 
still considers that fifteen ships of this type are suffi- 
cient to form the main protective element in our first 
line of defense against invasion. The dreadnought, be 
it remembered, is the backbone of the Navy. It mat 
ters not how great may be the strength of the enemy in 
scouts, destroyers, submarines, mine-ships, etc., the ab 
solute command of the sea is not secured until his dread- 
nought fleet has been either destroyed, or, as in the 
present war, absolutely blockaded by an overwhelmingly 
powerful fleet of similar ships. The question for the 
country to determine is as to whether the judgment of 


effective form of defense of the battleship against this 
menace is the possession of a numerous fleet of fast, 
well-armed, sea-going destroyers. This form of defense 
is equally effective against the enemy’s destroyers and 
submarines. In fact, the facility with which the Brit- 
ish destroyers have been able to evade submarine at- 
tack, and in some cases sink the submarines them 
selves by ramming, has been one of the surprises of 
the war. Naval experts the world over are agreed 
that the proper proportion of- destroyers to bat 
tleships is four to one; and, although the pro 
gramme of the General Board has not reached this 
proportion for our dreadnoughts and battleships com- 
bined, it nevertheless calls for a total of one hundred 
and twenty-seven destroyers, authorized, built and build 
ing, at the opening of the present year. As against 
that number Congress has authorized only sixty-eight. 
This is a very serious shortage in any case, and par- 
ticularly so when we remember that, in view of the 
fact that we have only three fast scout cruisers, as 
against the thirty-four recommended, it will be neces 
sary in war time to separate a large proportion of our 
destroyers from the battleships, and throw them for 
ward for scouting duty. It is evident that in this re 
spect, also, the interference of Congress has disorgan 
ized our naval fighting forces, and reduced the sum 
total of their combined efficiency. 

Unquestionably, the most serious deficit in the make- 
up of our fleet, so far as the minor units are concerned, 


The twenty-seven dreadnoughts include two battle-cruisers. 


strength, and course, and reporting the facts to the main 
fleet. If the recommendations of the General Board 
had been followed, we would to-day have thirty-four 
of these valuable ships, authorized, built and building; 
as it is, we possess only three comparatively old ves 
sels, the “Salem,” “Chester,” and “Birmingham,” whese 
speed of from 23 to 24 knots, is altogether too low in 
view of the fact that the latest foreign scouts have 
speeds of from 27 to 80 knots. 

The fundamental cause of the crying disparity be- 
tween the strength of our Navy as called for by its 
naval experts and as determined by the action of Con- 
gress, is the fact that the General Board can only recom- 
mend, its recommendations having no obligatory force 
whatsoever. The remedy for these conditions would be 
found in the institution of a powerful, broadly repre 
sentative board, composed of members of the Navy, of 
the Legislature and of the Executive, which would 


|, tinanctal, 


consider from every point of view—-politics 
technical, and military—the qnestion of naval in 
crease and all naval questions of a fundamental char 
acter, and present its findings to Congress with the 
definite governmental authority which such a board 
would carry. If such a council were in existence, its 
recommendations to Congress would be free from any 
suspicion of partisanship or individual departmental! 
influence. It would be authoritative in the highest de 
gree, and it would represent the matured opinions of 
the Government as a whole, 
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A searchlight disguised as a clump of bushes 


and almost impossible to locate. 


The Art of Decep- 
tion in War 





Methods of Military Mimicry 
and Protective Concealment 
on Land and Sea Employ- 
ed in the Present War 
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4 British gun disguised as a bush so as to escape 
the observation of German aeroplanes. 
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German traction engines masquerading as trees so as to avoid detection. 





This old artifice of deceiv- 


Indeed, it is more than ever 


» aeroplane and the airship see so 


much. The modern tele 
scope, too, brings the dis 
tant enemy so near that 
his movements and his 
ultimate object must in 
evitably be detected unless 
he hides himself in some 
way 

In the Boer War the 
first systematic attempt at 
concealment was made in 
modern warfare. It was 
then that khaki first came 
into general use. Since 
that time there has been a 
general adoption of olive 
or drab for uniforms. The 
gaudy trappings, the shin 
ing epaulets, the bright 
colored trousers and coats 


that we associate with the 














Uhlans dyeing a white horse, so that he may blend better with the landscape 
and meet the military requirements that nature fails to observe. 
are also painted white to blend with the snow. 


from the ta d 
sapling WmpouLe ! it 
more habitually tands 
Bird hunter know how 
difieuit it i to discover 
grouse aid rtridge be 

cause of their bark-like 
coloring s perfect is this 
:daptation of an animal to 
if environment that we 
even find color changing 
with the seasonr Almost 
‘very Aretic tnima 
ehanges from br \ t 


white as winter aj} 


proaches, and some species 
of fishes seem to have the 
ability of changing their 
color not only with the sea 
sons, but to suit the par 


ticular character of bottom 
upon which they happen to 


ln ying at the moment 





Army horses 


The “Emden” had three smokestacks. 
smokestack immediately behind the foremast 
well as the captains of the ships that he was chasing. 


Her 

















An Austrian detachment of infantry mounted on skis and clad in white, so that they 


will blend with the snow, 


captain added a dummy fourth 
so as to deceive his pursuers as 


disappeared, 
battle. Red 
trimmings 


solider have 
at least in 
cloth and gold 


are seen only in parades 


and in comie operas. In 
the present war, for exam 
ple, the Germans and Aus- 
trians are taking particu 
lar pains not only to dress 
themselves in uniforms of 
neutral tints, but even to 
conceal buttons and the 
decorations of hel- 
The French army is 
the only one that still ad- 
heres to the old traditions. 
Some of its dragoon regi 
ments still wear the old 
Wrench breastplate and 
plumed helmet. Red trou- 
sers, too, have not yet been 
Still, the new 


metal 
mets. 


abolished. 


(Concluded on page 143.) 
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Fig. 1.—The rocket 
ready for firing. 


Fig. 2.—The rocket camera and its accessories. 





and easily taken to the front. 


The whole apparatus can be carried on a small hand-cart 





Fig. 3.—At the instant 
of discharge. 


The Military Rocket Camer: 


Shooting a Photographic Camera into the Sky to Take Pictures of an Enemy’s Position 


DRESDEN engineer named Maul has succeeded, after 
fAtwelve years of experiment, in pressing the rocket into 
the service of military photography. Maul’s apparatus and 
its operation are thus described in a recent issue of Kosmos. 

Fig. 2 gives a general view of the apparatus, with the 
rocket in the foreground. The conical cap contains the 
umera, Which takes a picture 18 centimeters (7.1 inches) 
scpuare The cylindrical head contains the charge of pow- 
der. The long shaft prevents the rocket overturning in the 
air and the crossed vanes at the rear prevent rotation about 
the axis of the rocket. During the flight, therefore, the 
camera continues to face the direction in which it was 
aimed before starting In order to make rotation quite 
impossible the camera is also provided with a gyrostat, 
which comes into operation automatically when the rocket 
is tired The exposure is made by an electro-pneumatic 
device, which is operated by a small galvanic battery and 
acts at the moment when the rocket attains the highest 
point of its flight 

Immediately after the exposure a parachute, which is 
attached to the camera and packed between it and the rocket 
head, opens, and the camera is detached from the rocket, 
but remains connected with it by a cord about 33 feet 
long. The result is that the whole apparatus falls slowly 
until the rocket strikes the ground. The parachute, thus 
relieved of the greater part of its load, then descends still 
more slowly and brings the camera to earth without shock. 
(Fig. 5.) 

The apparatus, it will be observed, is quite complicated, 
but its operation is very simple. As the rocket is about 20 
feet long and weighs more than 50 pounds, it must be dis- 
charged from a support, which is shown in the background 
of Fig. 2. 
of which it is aimed in 
is next placed in the horizontal support, which is then 
turned, on its trunnions, into the vertical position. (Fig. 1.) 
ready for firing, which is done by 


The support is provided with sights by means 
the desired direction. The rocket 


The rocket is now 
electricity. The first current applied sets the gyrostat into 
action. The second current ignites the charge, which is 
suflicient to carry the rocket to an elevation of about 2,000 
feet in S seconds. (Fig. 3.) The exposure, the opening of 
the parachute and the detachment of the camera follow 
in rapid succession, and in about a minute the apparatus 
comes safely to earth not far from its starting point. 

The sharpness of the pictures thus obtained is illustrated 
by the view of Lausnitz which is reproduced in Fig. 4. The 
whole apparatus is carried on a small hand-cart, which can 
easily be taken to the front, and the rocket is in little danger 
of being shot down in its brief flight. Its great military 
value, therefore, is self-evident, and will probably receive 
many practical demonstrations in the present war. 


Feeding the German Nation in Time of War 
By Our Berlin Correspondent 


Rubner, director of the Physio 
serlin University, drew attention to 


N a recent lecture, Dr. 

logical Institute of 
the importance of the alimentation bill voted at the Prus- 
sian Parliament, from the point of view of dietetic physi 
ology. 

Immediately after mobilization there was a popular be- 
lief that a dearth of fuod was bound soon to take place, 
and most housewives thought it a wise plan to lay up as 
comprehensive stores as possible of some of the principal 
However, the timely measures of the government 
prices effectively prevented such a 


articles, 


in fixing maximum 

















Fig. 4.—A view of Lausnitz, Saxony, ob- 
tained by a rocket camera at an elevation 
of 2,000 feet. 

















Fig. 5.—The descent. 


crisis. During the first three months of the war. it was 
not even thought necessary to control the trade by any 
special emergency laws, such as those now voted 

Dr. Rubner cautioned his hearers against the waste of 
food materials which, he said, was going on on an unthought 


of scale. He has ascertained that in many households 20 to 


25 per cent of the meal is left uneaten on the plates, and 
that even prisoners will sometimes leave 3 to 30 per cent 
of their food unused. In the Berlin sewage there are, for 
instance, 20 grammes of grease per head of the population 
flowing away each day, which is derived from the riusing 
water of the kitchens, and since this grease cannot be recoy 
Another striking 
fact brought out by everyday observation is how much bread 


ered, a valuable material is thus wasted. 


is cut into but left uneaten in the German restaurants. in 
fact, the population itself could, to a great extent, contribute 
to an adequate utilization of food articles, if only the 
amounts actually to be used were prepared, and if anything 
left uneaten were utilized in some way or other 

A great waste is, in Germany, made of grease, even fat 
cheese or fat meat being, as a rule, eaten with butter. 
If everybody in the country would reduce his or her cor 
sumption only by one gramme a day, about 25,000 tons of 


butter less would be used each year. These instances could 


of course, be multiplied. An adequate utilization and 
economic consumption of the principal articles of food thus 
affords a means of preventing many perplexities 

The State, of course, will have to control consumption 
on a far greater scale by the emergency laws recentls 
voted. The fixing of maximum prices for the principal 
articles of food is based on an accurate census of available 
stocks. 
facilities for the import of materials needed for 
feeding, and of materials such as milk, milk products and 
corn from neutral countries. 
whole, produces enough animal food, so that no serious 


Another necessary measure is the granting of proper 


eattie 
German agriculture, on the 


difficulties need be feared, as far as milk, meat, and eggs 
are concerned. 

Special attention is being paid to the securing of a suffi 
cient supply of bread and potatoes. In order to provide 
for a safe bread supply, the corn should be ground out 
more thoroughly, nor should any bread corn be used for the 
distilling of brandy. Since the potato crop has been satis- 
factory, care need only be taken to avoid any losses by 
drying. While some important products, such as rice, lentils, 
cocoa, bananas, may become scarce or be wanting altogether, 
these could readily be made up for by supplying proper sub- 
stitutes, without in the least endangering the health of 
the population; in fact, the lecturer was contident that, 
provided all available possibilities be used, no serious diffi 


culty would arise in the food problem. 


Determining the Polarity of a Magnet.—-A very simple 
and effective method of determining the polarity of the 
parts of a magnet system has been used with success by 
Dr. E. Rosenberg in place of a compass, with which there 
is always considerable danger of reversal by strong fields 
This new device consists of a search coil having 580 turns, 
and a resistance of 1.5 ohms, wound on an iron bar 68 milli- 
meters in length and 10 millimeters diameter. The coil is 
connected with a milli-voltmeter, the deflection of which ti- 
dicates the polarity of the part when the apparatus is 
brought up to and quickly removed from the part to be 
tested. It is said that this device is so sensitive that ft will 
indicate the polarity of the commutating poles of a machine 
due to the remanent magnetism. 
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Aircraft Artillery and Bomb-Dropping 


“ ha read shed 
I di ited que 
t ‘ i bomb 
‘ If we compare 
mi lof hea 
nye ! CUSli eT 
ild of photograpl whicl 
! t myx il t 
difference rm j i 
t there I h 
‘ ‘ f n dropping 
et id i t thie 
+. 
I 
‘ mi 
I yM 
f the ba 
1 lropping 
ae ‘ he pq 
i m of the bomb 
prope motor 
t the 
‘ f it had 
‘ | ‘ he 
{ may i 
pProviem has 
t he icissitudes of 
I therefore be is 
‘ mm i Zeppelins 
because they had 
we as the 
f the ground at 
lirection Of these three 
st difficuii to deter 
‘ rving to dodge 
Fh ' gzag course 
mi ine is in indi 
d be depended 
i thus constantly 
ith these difficulties 
re ight can be used 
the dark, and speed 
ome till more difficult 
unquestionably some 
it balloon guns which are 


armies—pieces which 
il velocity and quick 
field gun with the 
ird at steep angles 
ugh of them to explain 
ure f the Zeppelins to 
ction popularly expected 
are fired at high 
if ind 


epelling 


howitzers are 


faireraft, be 


nitial velocity demands 
d far ahead of the air 
be target thu becomes 
ck their system of sight 
. be shifted rapidly, 
uickly moving target, 


xpected of siege artillery 


ible object Were this 

rity er field guns as 

re ircraf would be 

\ I ‘ t hire 
l ift could ¢ 

nil rt ipplies to 

I I the ‘ iM ‘ ‘ 

ly degree ! d ittain 

whet! the range is 

tory of an ideal gun for 
ult ift would be practi 


the wind has but 
ojectiles fired from 


caliber ind the 


irinks with the 

ector As it is, the 

ne approaches the ver 
the trajectory flattened 
ot take full advantage of 


initial velocity cur 


those high angles at 
jectory still approximates a 
gu ill tl ver dif 
nitia elocity ha bee! 
der to strike the airship 


The Value of High-Angle Fire 


By Carl Dienstbach 
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Full lines represent trajectories of 4-inch naval gun; weight of projectile, 34 
pounds; greatest elevation, 75 degrees. Broken lines represent trajectories of 
3-inch automobile gun; weight of projectile, 13 pounds; greatest elevation, 75 
degrees. Dotted lines represent trajectories of 2'-inch field gun; weight of 
projectile, 9 pounds; greatest elevation, 60 degrees. 

















A French anti-airship gun. 


before it has time to move from the point 
at which it was sighted. The layman is 
liable to underestimate the height to which 
even the lightest cannon, aimed more or 
less vertically, easily sends its projectile 
Thus H. G. Wells, in his famous novel 
‘The War in the Air,” 


assumed that airships simply 


conveniently but 
incorrectly 
rise above the range whenever they please 
possible, even with rifles, 
affected by 


This is hardly 
whose trajectory is markedly 


the wind, but which nevertheless enjoy 


the quality of superior mobitity with the 


ability to shoot vertically. To rise above 
cannon range would mean the 
Even 


high angle 
death of the crew from lack of air. 
if the craft were capable of rising above 


the immense height reached by balloon 
guns, it goes without saying that the flat 
ter the trajectory the less dependent is 
the gunner on his finder And 


range finding is proverbially difficult with 


range 


ierial targets 


With proper aerial sights two high 


powered cannon firing upward with an 


infinitesimal difference in adjustment at 


an angle of about 50 degrees could not 


possibly miss an airship between them 


even if they knew absolutely nothing 


about its distance or altitude. Any pos 
sible location of the ship would be in the 
line of at least one of the two flat trajec 
tories. No wonder that a German paper 
means of 


recently reported that only by 


balloon guns was a regiment protected 


from aeroplanes, busily engaged in giving 





the range to artillery and dropping 


down bombs and steel arrows. Field guns 


are handicapped not only because their 


projectiles reach high altitudes only at 
great ranges, but also because the trajec 
tory’s curve increases with the range. If 
that trajectory is to include the location 
of an airship, the range must be exactly 
known. Difficult as this task is, field guns 
have repeatedly scored hits against aero 


planes which overboldly descended in 
order to make important observations to 
levels at which they could be reached at 
more or less normal ranges. This was 
made possible by the use of self-contained 
range finders, the altitudes being deduced 
from the combined with 


directly range 


the angle of sight. Rough spotting by ob 
serving the clouds of bursting shrapnel as 
numbers of guns with 
made the feat 


well as the great 
tentative different sights 
possible. In this connection it must be 


stated that balloon guns firing at low 
ingles would be no better than field guns 

It is worthy of consideration that if the 
leadly 


soon 


accuracy of high angle fire will 


render bomb-dropping as risky as 


torpedoing a battleship in daylight, much 


may be expected of light cannon which 
are now mounted on Zeppelins to repel 


ieroplanes, and which may be directed 
targets on the ground from a 
If the ship is kept at a 


stato 


against 
great distance. 
altitude, by 


constant means of a 


scope, for instance, it may be easily 
steered around the target at an unchang 
ing distance by maintaining the sights at 
the same angle to the vertical. Spotting 


from above is then easily possible. In 
deed, the conditions may be said to be 
ideal. The found much 
more quickly than from below. Zeppelins 
gun platforms. Al 
though the destructive effect of 
shells is infinitely less than that of heavy 
bombs, even admitting that the high-veloc 
ity 2-inch and 3-inch shell has penetrated 
iron, the aerial 


range could be 
are perfectly steady 
small 


nine inches of wrought 
marksmen, for whom everything is help 
lessly accessible and unprotected, are able 
to apply a slight pressure at the most 
sensitive spot where it hurts as much or 
more as the most terrific blow delivered 
at random. Indeed, this game reminds one 


jsomewhat of jiu jitsu, in which every 
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thing depends on hitting exactly one small but vital emotional and scheming. The tender-minded person is French Power Wagon Trials Interrupted 

spot. The likeness to this Oriental art appears com logical, refined and secondary; loyal to pledge and per AST year’s trials of power wagons, which were to 
plete, because speed spells success, not only in getting sons, sentimental and faithful. Within these broad dis I 4have been held, as usual, in France, from June 2ot} 
the range, but also in running in and out of range so tinctions there is room for a hundred subtleties, but it to August Sth, under the general direction of the Was 
quickly that an accurate burst of rapid fire is delivered may be asserted with some confidence that each one of Department, came to an unexpected end In fact, the 
and a safe distance reached again before the gunners us does, as a whole, belong to one or other of these two war broke out just as the power cars were being put 
below have time to find the airship range. Far from classes. Recognizing these two main divisions, it is through their trial trips, so that the whole collection 


making them easy targets, the growing of cars was immediately put under 


size of modern Zeppelins insures safety by requisition by the military authoritic 





increasing speed. This gave the army a timely reinforce 
ment in the shape of an excellent set of 
112 power cars, all in perfect shape 


Random Reflections 


By “Irresponsible” 


coming from the nineteen constructors 
who were represented Speaking of this 


N amusing pursuit, when one has ac year’s cars, an innovation for 1914 con 
pale a taste for it, is to study the sisted in a new class of vehicles called 
various systems of Classification of the “colonial” cars, in which the parts were 
sciences that have been propounded. It is especially well protected from dust and 
amusing, not so much because there is water. The wheels are 2 feet 4 inches 
anything funny in lists of long names ar diameter, or over, and carry iron or rub 
ranged on the pattern of the genealogical ber tires. For this type, nine builders had 
tree of a royel family, but for the light entered a total of nineteen cars Such 
thrown upon the mental habits of the vehicles will no doubt do excellent service 
compilers. It is, I think, very interesting in the war operations in which they are 
to get people summed up according to how engaged. A number of builders have 











given up the chain drive and have adopted 





their intellectual characteristics, and I do 
not think the occupation is sufficiently the shaft drive this year as being of a 


A German anti-airship gun. simpler character. As an example of the 


popular. Of course, we all divide people 
kind of power wagons presented on this 


into classes, but we usually adopt such 


inadequate and misleading criteria. In Europe men exceedingly interesting to notice the varying character- occasion in subsidized military types, a few are noted 
used to be divided up according to the social rank of istics of the various members of the same group, to The Panhard works sent four cars with the following 
their fathers—a simple scheme which has since given notice how their whole outlook on life, their behavior specifications: Weight empty, 3.470, 3.500, 4.980, 4.900 
place to the equally simple but inadequate American in different circumstances, their moral judgments, their (long) tons. Weight loaded, 6.510, 6.555, 7.400, 7.350 
test of money. The objection to both schemes is that religious views, are connected with the fundamental tons. Motors, in the first two cases, 4.2-inch and 5.6 
they tell us nothing, whereas every sound scheme of characteristics of their class. It is a system of classifi- inch stroke. Last two, 5-inch bore, 6-inch strok« La 
classification enables us to say quite a lot about the cation which really tells us something. Buire, two cars. Weight empty, 2.530 and 2.540 tons 
differences between the members of different classes. In I started by saying something about the classifica loaded, 4.715 and 4.775 tons. Motor, 3.2-inch and 5.4-ineh 
dividing a number of objects into classes, the most tions of the sciences, and from that I branched off to stroke. The Peugeot cars use a smaller size motor of 
salient characteristics should be made the distinguish consider how human beings could be classified. The -inch bore and 6-inch stroke, and a weight empty 
ing characteristics of the classes. impression one gets by reading a number of systems from 2.600 to 3.200 tons, and from 4 to 6 tons loaded 

For instance, my knowledge of biology is of the slight which have been proposed for classifying the sciences is In the larger size the motors are 4-inch bore, 6-tnch 
est, but I know that the number of legs possessed by that it is meaningless to talk about a final and satis stroke. Six cars were entered. All of these wagons are 


different members of the animal kingdom varies enor factory scheme. It so entirely depends on the point of built to run on any of the usual fuels, such as gaso 
mously Birds have two legs, and I believe some kinds view. Attempts have been made to classify the sciences line, benzol and carbureted alcohol, and the tests were 
of worms have a dozen or more. In the unlikely event in the order of their logical dependence on one another to be made with each fuel in turn. Tests also included 
of my being called upon to divide the animal kingdom That is all right if you want to regard them from that trials of towing trailers, braking, cable winches and the 
into classes, I might classify animals according to the point of view. Other attempts have been made to clas like. Of the constructors represented, De Dien, Ariés 
number of their legs. I should lump dogs and elephants sify them according to the mental faculties exercised in and Schneider are also engaged in making special 
together, and probably unite under my system two their study Thus, Francis Bacon classified human armored cars for the war, or other types for search 
kinds of multi-legged worms which to the horrified knowledge into that dependent upon memory, upon lights, aeroplane guns, ete 
biologist were quite frantically different; so that imagination, and upon reason. That is another point of 
neither Darwin nor anybody else could work out the view. One might classify them according to their value Altering the Sex of Date Palm Seedlings 
evolution of my species. My system would be simple to the community, or according to the esthetic beauty YJ UMEROUS articles have appeared from time to 
of their results, N time in botanical and horticultural journa in 


enough, but it would be very misleading. I don't know 
whether there are any creatures with regard to the alleged ability of Arab en 





more than one hundred legs, but anyhow tivators to change the sex of seedling dats 
taking one hundred as a maximum, | palms, especially from male to femal 
should not have more than one hundred Several methods have been mentioned 
divisions for the whole animal kingdom One grower claims that if the seedlings 
The gain in simplicity cannot be denied, ure transplanted at two years oid the 
for I suppose the biologists have more number of females is at least doubled 
than one hundred different kinds of bugs Another says that if certain tubercles 
alone on their present system. And yet I found on the roots are removed the plant 

r 


becomes female. Yet another account ha 


don't suppose that Huxley or Haeckel « 
any of those people would find my system it that if the seeds from dates that ha 
help them much been eaten be sown, the seeds presuma!l 
In just the same manner those of us being scraped by the teeth, more males 
who are interested in our fellow men result; uninjured seeds give a predomi 
don't find the present generally adopted nance of females. The usual stery, how 
ussificatory scheme help us much. The ever, is that male seedlings may be con 
average business man divides other people verted into female by slitting the leaves 
roughly into three classes: those who get lengthwise. Recently the authorith of 
as much money as he does, those who get Kew Garden have addressed inquiries re 
more, and those who get less. It’s simple, garding the veracity of these reports te 
but it doesn’t tell us anything. People might horticulturists living in Egypt and Alge 
just as well be divided up like boxers, ac- ria, and althougk the investigation j ot 
yet complete, no confirmation of the re 


cording to their weights. There are bet- 

ter schemes than this, although I suppose ports has been obtained rhe ibject 

that the ideal scheme, estimating people is not of great practical importance, 
the reason that dates are rarely raised 


according to their value to the community, 
is still a long way from being completely from seed, but generally from offshoots 
worked out But in the absence of the and no one claims to be able to alter the 
ideal scheme, a scheme based upon moral sex of the latter 


and intellectual characteristics is at least 
much more satisfactory than the money Plants Injured by Smoke and Dust.— 
standard By intellectual characteristics V. Sabachnikov has investigated the effect 
I don’t mean so much varying degrees of of sulphuric acid in the air on polien and 
f intelli on the development of grain in wheat. At 


cleverness as varying types <« 


gence. William James talks about “tender- mospheres containing known quantities if 


minded” and “tough-minded” people and this substance were drawn over open 


in “The New Machiavelli” H. G. Wells 


has written a novel largely exemplifying 


ers and growing heads of wheat i is 
found that 1/10,000 of suiphuriec acid 
that difference. It is this difference, a drawn over flowers for twenty-four hour 


difference in the fundamental texture of completely prevented seed from forming 


while more than 1/13,000 was fatal to t! 
reproductive power of pollen. These and 


the mind, which is so much more signifi ae 


eant than any variations in ability to 
other experiments seemed to show 
the reproductive organs of plants are « 

fect 





solve mathematical equations, to compose 











prize poems, or to run a business. The 
From a .rawing by Hans R. Schulee cially susceptible to the injurious « 


tough-minded person is primary, intuitive 
of sulphuric acid. 


end illogical; loyal to ideas and instincts, A bomb-dropping Zeppelin in action. 
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N the foregoing article of this series it was pointed 
we that we could not hope to compete with Germany 
in foreign market despite the opportunities presented 
by the war, unless Congress is willing to co-operate with 
our manufacturing companies, unless American business 
men can count upon the same kind of governmental 
support which has made Germany a great exporter of 
gol Rut Government co-operation must extend even 
farther Scientific research must be conducted = in 
some fieids of a kind that cannot be expected from any 
private enterprise sclentific research which will enable 
us to make the most of our wonderful mineral resources 

Qur mineral and metal markets have suffered because 
of the war Why? Simply because we have been in 
the habit of exporting our ores to Europe, only to re 
import them as immensely more valuable manufactured 
products. No doubt this anomaly may be safely attrib 
uted to the convenience of the proceeding as well as 
to the richness of our resources, but part of it may also 
be attributed to the lack of support which the Govern 


ment has given the capitalist whe invests his money 


in mines and smelters 
Next to the products of our land our mineral resources 
are our most valuable assets. But mines, unlike farms, 


must be developed by capitalists, and capitalists are 


not a class in high favor just now Compared with 
the vast sums spent on agriculture by the Government 
appropriations made to develop our mining industry are 


meager indeed The Bureau of Mines, for example 
spends annually $500,000 a yeur on research intended 
methods 


to improve mining exactly the sum which it 


osts the 


Agriculture to print and bind 
waste $1,000,000 a day, 


Department of 
its numerous publications We 
according to the last report of the Bereau of Mines, 


by poor mining and metallurgical methods. In the min 


ing of 600,000,000 tons of coal during the last calendar 
veur, there wa wasted or was left under ground in 
uominable comdition 300,000,000) tons of coal As the 
resnit of a careful preliminary inquiry, the Bureau of 
Mine tate that more than one half (200,000,000 
tems of coal) f this yvearly waste is preventable 
under existing economic conditions But the bare state 


ment of enormous losses does not express the most im 


portant part of the situation, which is that the coal we 
are now using and wasting represents the cream of 
our supple namely, the coal most cheaply and easily 
mined and nearest the great centers of industry To 


discover mere efficient methods of mining, to reduce 
this waste without seriously increasing the cost of the 
coal to the consumer, should be one object of scientific 
investigation which the Bureau of Mines should con 
duct Smail as the cost of the investigation would be, 
if compared with the importance of the end sought, 


refuse to take any substantial interest in 


C‘ongress 
the inquiry For general researches and other work 
to ald the farmer $22,410,000 was appropriated last 
ear: for similar work in mining only $1,967,000 was 
appropriated Yet each worker in the mines contributes 
$1,800 annually to our national wealth, and each work- 


er ou a farm only $800 
Why We Must Study Coal Mining Scientifically. 


Mind you, this question of mining coal economically 
and efficiently has a direct bearing on the problem of 
becoming industrially independent of Europe. We are 
constantly reminded that European labor costs are low 
er than ours But no one reminds us that our coal 
the power that runs our factories—is cheaper than the 
cheapest Furopean fuel. Thus we may offset a cheap 


item of Furopean expense with a cheap item of Ameri 


“an expense if we are to continue our haphazard, 
extravagant, reckless method of mining coal we simply 
lessen our industrial opportunity Our coal resources 
are not inexhaustible vet we exploit them as care 
lessly as if we would always have them. To meet Kuro 
pean competition successfully and permanently we must 
begin with a scientific method of husbanding our great 
est strength 

This also applies to the development of a healthy 


metallurgical 


industry For lack of Government as- 
istance some of our mines have declined alarmingly. 
In 1% Colorado, Montana, and Idaho produced gold, 
id lead worth $208,174,000, In 1910 the 


sume estates produced $251,000,000 worth of the same 


silver, copper 


metals. in 1900 Colorado employed 40,000 miners; in 
1v10, only 14,000 In 1906 Montana employed 15,000; 
In 1906 Idaho employed 7,000; in 
1910, only 6,000. In Colorado, in 1900, the precious 
1910, 
The days of 


bonanza mining are over, and we are now down to the 


in 1910, only 14,000 


metal praluction amounted to $50,000,000; in 
$82,000,000. There is a reason for this. 
treatment of low-grade ores which were as varied in 
as the 


Mountains are millions of tons of these ores worth bil 


character faces of humanity In the Rocky 
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Doing Without EKurope—II 


How the War Has Affected Our Mineral and Metal Industries and How We May Profit 





This ia the second of a series of articles on the 
opportunities created by the war for American 
manufacturers It deals with our mineral and 
metal industries—large industries, in a word, which 
have suffered more severely than others because of 
the war Instead of working up our minerals and 
metals for our own market, we have sold them to 
Kurope and bought them back in manufactured 
form. In this article, based on a study made by the 
United States Geological Survey, as well as on 
inquiries of our own, we show how this economic 
policy has crippled us and how the more rational 
policy of establishing our own industries may now 
be adopted 1s in the selling of goods to foreigners 
in the face of German competition, we need Gov- 
ernment co-operation here, not in the form of sym- 
pathetic and intelligent legislation as in research 


conducted on a large scale EDITORS. 











lions of dollars. How best to utilize them is a problem 
beyond the reach of private capacity, except in rare 
instances where great corporations have developed proc 
esses of their own. The Federal Government must be 
turned to for help 

The National Government has spent on the agricul- 
tural colleges and stations about $70,000,000, and now 
spends nearly $4,000,000 upon them annually; Con- 
gress appropriates annually $15,000,000 for carrying 
on the exclusively agricultural work of the Department 
of Agriculture Our great mining industry receives 
only a total of $2,000,000, 

What the Government has thus far done to foster in 
dustrial research of all kinds—with the exception of 
agricultural research—displays no keen appreciation 
of the part that the chemist, the metallurgist, the 
trained technologist can play in developing our national 
industries We need more federal institutions like the 
Bureau of Standards, the Bureau of Mines and the 
Agricultural Experiment Stations ; we need a systematic 
exploitation of our scientific brains All this can be 
obtained only by Government aid; all this is vitally 
necessary if we are to develop industrially so that 


we may compete successfully with Germany after the 


war is over. 


How the War Has Affected the Metal Markets. 

The United States Geological Survey has shown how 
profoundly our metal markets have been affected by the 
war. And well it may We have only to pick up the 
newspapers in order to discover how the copper and 
steel industries have suffered But copper and = steel 
ure not our only metallurgical assets. There are others. 
The examination that has been made by Mr. George 
Otis Smith of the United States Geological Survey shows 
how wonderful is our opportunity in the scientific 
exploitation of our mineral resources if we would 
only seize it. In the following paragraphs his studies 
will be summarized. 

The only essential minerals of the first rank of which 
the United States has no known supply at all com 
mensurate with its needs are nitrates, potash salts, tin, 
nickel, and platinum, the list thus comprising two essen- 
tial mineral fertilizers and three very useful metals. 


A Chance to Make Money in Tin. 

In his study of our mineral reserves Mr. George Otis 
Smith cites the tin situation as one that offers splendid 
opportunities. 

The known American deposits of tin are small. The 
benefit which the United States may obtain from the 
present situation is the establishment of a tin smelter 
in this country in which to smelt Bolivian tin ores and 
such small output of American ore as is produced. 

At the present time between 30,000 and 40,000 tons 
of tin concentrates, carrying more than 20,000 tons of 
metallic tin, are shipped each year from Bolivia to 
Europe for smelting. The United States imported sev- 
eral times that amount of metallic tin last year and 
would easily absorb all the tin smelted from the Boliv- 
ian ore. Furthermore, it has been demonstrated that 
the smelting of Bolivian ores presents no difficulties 
that American metallurgists can not readily overcome. 
Owing to the European war Bolivian ores will now be 
easier to buy, and if ships can be found to carry the 
ore an opportunity seems to be presented for Americans 
to begin purchasing ores that have hitherto gone to 
Europe. 

The order of the Canadian government prohibiting 
the export of nickel to enemies of Great Britain may 
induce American capitalists to develop what little 
nickel we have, all the more so since there has been a 
remarkable expansion in the applications of nickel dur- 


ing the last few years. What little nickel we do pro- 
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duce is a by-product in the electrolytic refining of 
copper. Most of our nickel comes from Ontario. 

Over 90 per cent of the world’s output of platinum 
is contributed by Russia. While it is unlikely that we 
will ever be able to compete with Russia as a platinum 
producing country, there is every reason to suppose 
that we may substitute alloys for platinum in the indus 
tries. A few years ago, for example, platinum was used 
for the lead-in wires of electric incandescent lamps. 
Thanks to industrial research, the experts of the Gen 
eral Electric Company devised an alloy which has 
the same co-efficient of expansion as glass, with the 
result that the modern incandescent electric lamp has 
been considerably cheapened in price without in the 
least impairing its efticiency.’ Here we have an indica 
tion of what may perhaps be accomplished in other in 
dustries, by employing scientifically trained men. 


Iron and Copper—-Two Metals With Opportunities. 


It might be supposed by the casual reader that we 
are quite independent so far as iron and copper are 
concerned. As a matter of fact, our imports of iron 
ore are double our exports, but of metallic copper we 
export nearly twice as much as we import. According 
to the Geological Survey, the imports of manufactured 
or partly manufactured metals, as a general rule, large- 
ly exceed in value the ores and crude metals brought 
into this country for domestic manufacture, and in our 
exports a somewhat similar ratio exists between crude 
material and manufactures. Obviously there is pre- 
sented a double opportunity for increasing the scope 
and extent of our metal industries for both domestic 
consumption and American 
metal crosses the Atlantic in the crude or semi-crude 


export. Far too much 


state, only to come back to us in various manufactured 
forms 

A serious phase of the interruption to commerce 
caused by the European war is the shutting off of the 
foreign supply of ferro-manganese from the steel manu 
facturers of this country England and Germany have 
furnished most of these imported alloys in recent years. 
By far the greater part of the ferro-manganese pro 
duced in the United States is manufactured by steel 
companies for their own consumption, so that those 
manufacturers who have heretofore depended upon for 
eign supplies must either make arrangements to pur 
chase the needed alloys from other domestic companies 
or else enter the field as producers themselves. “In 
either event,” says Mr. Smith, “much more ferro-man 
ganese may have to be manufactured in the United 
States if the foreign supplies are cut off for any con- 


siderable period.” Added impetus has thus been given 
to certain projects which are under way for the utiliza- 


tion of our own manganiferous iron ores. 


The War Has Crippled the European Smeiting 
Industry. 


As Mr. Smith points out, the great smelting centers 
of Continental Europe happen to lie in regions where 
active fighting is now going on or may be expected in 
the near future. The smelters of France will probably 
suffer from scarcity of labor as the employees are called 
to the colors and from derangements of transportation. 
The same is true of the zinc smelters in England; but 
those of Austria-Hungary will, of course, be put out 
of commission. From these observations it can be 
seen that the zinc-smelting industry of Europe will be 
in a sadly demoralized condition while the war con 
tinves and for some time thereafter. 

Mr. Smith, therefore, concludes that “if the war con 
tinues for one year, the output of these countries for 
that period would, at a conservative estimate, be only 
about 250,000 tons—a loss of nearly 500,000 tons for 
the year. The continental spelter market will also be 
demoralized, however, so it may be that the reduced 
production will still be ample. Apparently England’s 
industrial activities after the first readjustments are 
over may not be seriously restricted.” 

If an extensive business of smelting foreign zine in 
bond should grow up it would probably be found de- 
sirable to build special smelters for that work at tide 
water in the vicinity of New York city, convenient 
to fuel supplies and acid markets and to water trans- 
portation to Mexico and through the Panama Canal to 
British Columbia and Australia. This business could 
be done only at the expense of domestic production of 
zine ore, for the present domestic production more than 
equals the apparent domestic consumption as spelter and 
as zine oxide and bids fair to exceed it greatly in a 
year or two unless consumption is increased by the 
development of export trade in manufactured zinc and 
galvanized-iron products. 

(To be continued.) 
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Across the Continent by Telephone 


The First Telephone Message Repeated on a 3,400 Mile Extension of the First Telephone Line 











Just after the first trans-continental telephone 
message had been sent. Dr. Alexander Graham 
Bell at the center with prominent telephone and 
New York city officials. 


Tt HIRTY-NINE years ago, in his bedroom in a Boston 
boarding house, Alexander Graham Bell picked up 
i. crude telephone transmitter and cried “Mr. Watson, 
come here; I want you”; Thomas A. Watson, in the 
adjoining room, listening at the other end of the wire, 
heard the first sentence ever transmitted by telephone 
and, full of excitement, burst into the bedroom to con 
vratulate his associate. Last week, over the same wire, 
and with a replica of the old instrument, Dr. Bell again 
called up Mr. Watso1 But this time Bell was in New 
York, in the office of the president of the American 
Telephone and Telegraph Company, and a whole conti 
nent separated him from his former associate. To that 


100-foot wire that had carried the feeble, ill-formed elec 

















trical pulsations of the first spoken message, 6,800 miles 
of hard-drawn copper wire had been added, bringing 


New York and San Francisco within talking distance 


Pole setting across Humboldt Lake. 


of each other 

Thus was the first transcontinental telephone line via New York with the president of the Panama-Vacitic 
introduced to the world. It was the most dramatic Exposition, in San Francisco. This was a_ 3,600-mile 
moment in the life of the eminent inventor He had conversation, but it was far exceeded when the line was 
lived to see his invention achieve a triumph far exceed extended to Jekyl Island, off the Georgia coast, whence 
ing his wildest dreams, and he was so affected by the Theodore N. Vail, president of the American Telephone 
uctual realization of the feat that the words he had and Telegraph Company, sent his voice to San Fran 
prepared to speak were forgotten and he conversed with cisco by way of New York, a distance of 4,300 miles 
Mr. Watson quite extemporaneousl) After Dr. Bell Later even this record was smashed when he had a 
had opened the transcontinental line, connection was 4,.750-mile talk with San Francisco by way of Boston 
made with Washington, and President Wilson talked The first long-distance line was built in IS76 and 





On the table may be seen the replica of the first 
transmitter, and in the glass case is the original 
telephone line. The original transmitter is also 
pictured in the inserts. 


stretched from Boston to Cambridge, a distance of two 


miles In 1882 Boston and Providence were linked to 
gether over a line 45 miles long In 1884 New York 
was able to talk with Boston for the first time, over a 
235-mile circuit New York and Chicago were linked 
by the telephone in 1893, a distance of 900 miles, and 
in 1911 this line had been extended to Denver i dis 
tance of 2.100 mile Two years later Salt Lake City 


had been reached, 2.600 miles awa and now New York 


is in touch with San Francisco, 3,400 miles away 
There are four wires on this transcontinental line 
providing two physical circuits and one phantom it 


will be understood, one physical circuit or pair of wire 
serves as the sending conductor, and the other patr as 
the return of the phantom circuit. The photographs on 
this page show some of the difficulties encountered in 
carrying the line over plain and mountain, through 
forest and swamp, over rivers and lakes. One hundred 
and thirty thousand poles support the line, which con 


sists of 5,920,000 pounds of hard-drawn copper wire 


0.165 inch in diameter, that is, No. 8 B. W. G. However 
the mere setting of the pol and spinning ¢l copper 
threads across the continent presented no serious prob 
lem Crue, much hardship was encountered, and the 
cost was enormous, but it might just a ell have been 
done years ago, when the first transcont t tele 
graph line was built In the telegraph line a isolated 
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Boring holes for telephone poles in the shallow Humboldt Lake, Nevada. 


Buried to the cross arms. Railroad snowshed in the background 
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The Butternut Tree 


as a Weed Eradicator 
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While the idea of a rapid fire gun is old, its practical 


realization had to await the coming of the metallic cart- 
rhe of the most 
deadly weapons, for it has proved invaluable for repelling 
a charge, in defending trenches, either by direct or enfilade 
and when motor vehicle it indis- 
pensable in a foray or a reconnaissance in force within 
the hostile territory. These machine guns, of which there 


ridge. machine has now become one 


fire, mounted on a is 


are many different makes, each country having developed 
some special style, all have a single barrel, which is in 
some cases kept cool by a water jacket, in others by air 
radiation. In many cases the ammunition is fed to the 


gun by means of a belt which carries the cartridges separ- 
ately in loops, like the ordinary cartridge belt. This band 
usually carries two hundred and fifty cartridges, which 
are automatically fed into the gun barrel, one at a time 


the bel 
chines 
on the 
placed | 
> promi 
ed in tl 
o forme 
tions; | 
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The Lewis Light Magazine Gun 


LTHOUGH the modern machine gun is a most valu 





SS 


e . » . 4 “able and efficient weapon it still falls short of present 
xim and Lewis Rapid Fire Machine Guns soe sick saad hare ch EIU TOE cones 
gun, and the portability and simplicity in handling of an 
om. Often at the Rate of a Thousand Bullets a « fecbenst of whet the que at ter teins a ik Gee fee 
Sut, of These Destroyers is Practically Impossible Geol thume tp chiattin, thea. Keeebin tila aa % 


would require a strong man to use it in this way. This 





gun is supplied with ammunition from a rotating drum 


ST ‘. y 
magazine that holds about fifty cartridges which can be 








- - | discharged in four seconds, a fresh magazine being sub 
| tituted in two seconds, and the speed of fire can be regu 
} 
; y lated as desired between 350 and 750 shots a minute. 


Underneath the rifle barrel is located a cylinder that 
contains a piston connected with the operating mechanism 
3 78 83 85 86 87 89 90 of the arm; and near the forward end of the barre! there 
oe : : js an opening into the operating cylinder, in front of the 
piston. When the gun is fired the gases of the explosion, 
under high pressure, are admitted to the cylinder when 
the bullet passes the gas port in the barrel, and this pres 
sure continues until the bullet leaves the muzzle, when the 








tL . f a ~ | 


a fresh cartridge and setting the firing pin ready to fire 


gas pressure is released. The gas pressure drives the 
piston in the operating cylinder backward, to perferm the 
operations of ejecting the empty cartridge, inserting a 


; another shot. The piston also partly winds a coiled spring, 

} ; which acts to close the breech and return the various 
8l 82 84 & 88 parts to the firing position after the operating piston 
has completed its action. By means of a valve at the gas 
port the speed of firing can be easily regulated. 

An important feature of the gun is the cooling device 
which consists of a series of deep, longitudinal ribs of 
aluminium fixed to the barrel. These are inclosed by a 
light sheet metal case, open at the rear, and projecting 
beyond the muzzle of the barrei by a contracted sleeve 
The bullet passing through this sleeve when fired induce 
a draught of air which carries off the heat generated by 
the burning powder 

When firing this gun, if the trigger is pressed once, and 
then quickly released, only a single shot is delivered; tut 





if the trigger is held back the mechanism will continue to 





operate until the magazine is empty, when it will stop, in 
the firing position, ready to resume as soon as a filled 
magazine is put on, and the trigger pulled again. For 
general use a light portable support is recommended, but, 
as has been said, it is possible for a strong man to use it 
like an ordinary rifle. Although the Lewis gun is large!» 
manufactured in England, and before the war in Belgium, 
the inventor is an American, and an officer in the United 
States Army. 

When a weapon of this kind is used it would be neces 
sary to have one man to handle the gun and one or mort 
men to carry ammunition; but this would far surpass indi 


vidual rifle fire. 


List of Parts of the Lewis Gun. 


1. Butt plate 52. Gear operated by main 
2. Butt plate rew spring 
3. Butt 53. Main spring casing 
4. Butt tang screw 54. Magazine top plate rivets 
5. Butt tang 55. Main spring which 
6. Feed cover latch breech and return part 
7. Butt latch, securing butt to to firing position 
receiver ne. Collet pin 
8. Back sight bed spring 57. Main spring collet 
9. Back sight bed spring 58. Magazine center 
screw 50. Main spring rivets 
10. Butt latch spring 60. Magazine latch spring 
11. Back sight bed 61. Gear casing. 
12. Feed cover latch pin 62. Magazine late! 
13. Feed cover 64. Gear casing side pie« 
14. Back sight leaf 65. Gear case hinge pin 
15. Back sight thumb piece 66. Feed operating arm latch 
16. Back sight slide catch 67. Magazine top p'tate 
17. Back sight fine adj. worm. | 68. Receiver lock pin 
18. Back sight fine adj. worm 169. Cartridge spacer rivets 
axis pin | 70. Interior cartridge separa 
19. Back sight slide catch tors 
spring 71. Radiator casing rear, iock 
20. Back sight slide ng piece 
22. Firing hand grip 72. Rack, actuated by pist 
a.Guard side rivets ind main spring 


Radiator casing rear, plat 


tack sight axis pin washer. | 7 
Back sight axis pin form. 














Back sight axis washer fix-| 74. Radiator casing rear 
ing pin. 75. Piston connecting pit 
26. Receiver. | 76. Barrel 
27. Magazine pawls spring | 77. Gas cylinder. 
0. Trigger 78. Radiator for ceoling ba 
t1. Feed operating stud 79. Piston operated by gas 
Trigger pin exploding cartrids 
4. Feed operating ar ejects empty sh 
~ , 3} 7 tolt that closes breech and resets firing pin 
take shock of discharge.| 80. Regulator key stud 
39. Guard 81. Gas regulator key 
| {the belt passes through the breech of the gun. In some The Maxim gun shown has the belt feed, and a water-cool- 40. Cartridge guide spring 82. Gas chamber 
thines i ” 4 : . : : . wil . a 41. Sear spring 83. Gas port 
_ Pehines the cartridges are fed from a magazine placed ing jacket, while the Lewis has a magazine feed, and is 42. Sear 84. Gas regulator 
. pon the breech of the gun, and which can be quickly air-cooled. When in use machine guns are generally 43. Magazine pat 85. Clamp ring 
. Placed as fast as its contents are exhausted. Among mounted on a light metal tripod, which can be readily 46. Gear stop 86. Fore sight 
* prominent English automatic machine guns now being folded up for transportation; and the entire outfit can be 47. Striker fixing pin Sv. Clamp ring positiont: 
od i : : re . : 18. Gear stop pin screw 
| fed in the war are the Maxim, Lewis, and Vickers, the carried on the backs of horses, or even of men, for even 1. Gas aie tale 6 eahelis wail 
_ f° former of which are shown in the accompanying illus- the heaviest weigh only about sixty-eight pounds com- 50. Striker 89. Barrel mouth piece 
51. Cartridge spacer. 90. Radiator casing front 


. ™tions; while the American Colt is also extensively used. _ plete. 
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One of the German portable hydrogen generators for inflating balloons and German infantry standing in frozen trenches on the eastern battleground 
airships on the battlefield. near Darkehmen. 





are erw & w Photograph from Underwood & Underwood 
\ Christmas tree in a German trench. Sheep- \ covered German trench on the eastern battleground. The type of bomb dropped from German 
coats keep the German infantrymen warm. The roof protects the men from bursting shrapnel. aeroplanes. 
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wgraph by Branger 


The 65 millimeter mountain gun, used by French Alpine chasseurs, in battery. 


——— 

















On the river Angerap, near the mill of Kisselen. In the background a temporary bridge over which German troops may pass. 























Photograph from Underwood & Underwood Phowgrapa oy Branger 


Armed towboats on the River Seine. Carting away the junk left on a battlefield. 























pyright by Underwood & Underwood Photograph by Branger 
Russian armored train employed to transport food and ammunition to the front. A French battery of 155 millimeter guns in the Argonne country 
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How the War Reports Come | | 
‘ . . ~ ~ INIA PIS ee 
by Cable, and are Distri- 
‘ T . —_—- hae YON ee eee 
buted by the News bi ; 
Associations | BAR ne , 
) Rance aa ee = 
War news as it is sent War news as it first appears in America. 
‘ ‘ rhe breat ‘ ‘ t ity nt across t Atlantic is percept 
13) ( harles KE. ( rane ible only throug t! delicate syphon recorder which mark 
| this wiggly por n endless tape 
7 indfather, under favorable conditions, was tery made from a tiny gun cap, a littie strip of zine 
j ek behind the times and a drop of water—the bulk of a tear!” It was a 
f \ I d's first successful cable had been laid acros common stunt to exchange messages with batteries 
in I f English Channel in 1851, and it was five years made in thimbles 
‘ et It ter that Field began his transatlantic ventures To-day at the cable offices in New York, they will 
tell you that their liveliest cable is worked with only 
fifty volts——or less than half the incandescent lamp on 
your library table demands—and those fifty volts are 
so filtered that there is just a breath of electricity left 
when it reaches the cable. All that comes out at the 





American end is 20 millionths of an ampere 


On the fastest cables you may exchange messages 
with Europe at the maximum speed of 400 letters, or 
about SO words a minute. This is by the duplex at 
tachment which permits two messages to be handled at 
the same time Worked to capacity, this single wire 
might bring some three newspaper columns from Europe 
within an hour. 

From a sources the news agencies and the news- 
papers have been depositing cable news on our break 
fast and dinner tables regularly since the first of Au 
gust at the rate of some 50,000 words a day, of such 























Putting the “punch” in war news. 
“ ' t I , 
! ! \ \ ited Pre al 
patch f it Vv K if run into S 
Jevbat wit t ew ‘ to New York b 
telegraph, be immer by it least tw li 
ime cmetin 
sO rranmetative i rh iuvest \ ew from 
furope in our (1 VW in il uch a form a thi 
S lol y. J December ad. S61 
eit Persi issed Cape Race thi mn brig s 
bring inte ence of the deceass f His Royal Higl 
‘ ri ‘ \ rt th } band f (Ques Vietoria 
who expired at noon of Sunday December 15th, of 
gastric fever.” 
WESTERN UNION 
ANGLO -AMERICAN DIRECT UNITED STATES 
eee i «a % BROAD STRELT, NEY YORK 
si * 
en _ . ewan Ru! SER 
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‘ j 
War news as the cable editor gets it. 
Thi ie the translatior nad the mpany « the 
perforated tat 1 w tu 
it } “ ! 
i * ‘ 


The Associated Press cable editors at work. 





I thi 1 new is received a minute or less 

t I ipt in t le offics and the skeletonized 

it i li ted into newspaper form A minute 

‘ t! news i eing flashed by telegraph throughout the 
{ mor than SOO papers 

The original Field cable are now dead and gone 


umbering in the globigerine ooze of the ocean depths: 


but alongside them are a dozen or more modern cables 
ilmost identical in construction to those which Field 
aid 

It o long ince our fathers wore little sections of 
the Atlantic cable for watch charms, and the cable has 
become so commonplace a marvel, that neither its con 
truction nor its working are as familiar to most of us 
is the wireless But it is none the less a marvel. I 
have found newspaper associates on Park Row with 
so vague a conception of what the cable is that some 
might wager it to be as big as a sewer main; that it 
contained t whole raft” of conducting wires; that it 
took stroke of lightning to operate it; and that news 
traveled over it precisely the same as on a telegraph 
wire, 

The shore end of the Atlantic cable is not larger than 
the big end of a beer bottle; in mid-ocean, where the 
cable lies two miles deep, it is not bigger than the 
bottle’s cork The shore end is the heavier to with 
stand the action of the tides, and the inquisitiveness of 

h There are seven strands of copper to form the 

ible’s core, forming a single conductor. Over this are 
laid coatings of genuine gutta percha, a layer of jute or 


oukum, then an envelope of composition rubber, several 


strands of steel strengthening wires are wound on, and 
some tart rope and tape about the whole. The cable 
complete costs about $1,000 a mile. 


rhe electricity that brings our war news from Europe 


would not be sufficient to ring our front door bell In 
ield’s day he once said: “My friend, Mortimer Clark 
cabled me from Valentia Bay this morning with a bat 





Making sense of the “wiggly line.” 


rhis is the way war news is first read in New York The 
operator in the enter of the picture is reading the wiggly 
line while witb his right hand een in the picture, he 
is ftelegraphing its meaning to a telegrapher-typist at his 
elbow, who type it on the able form 


intelligence as the censor passed Notwithstanding 


that few war correspondents are getting anything like 
a smell of powder, they have been “shooting the stuff 
over” to us steadily at the rate of about a word a 


second ever since the war began 
All this the 
makes no noise like the ordinary 


The 


Sunk as 


comes by “wiggly line.” cable 


telegraph. 
induction 


it is so deep in water, it has peculiarities of 


which make it, to all intents and purposes, a Leyden 
jar. Hence the small amount of electricity that is 
necessary to charge it. The electric fluid does not travel 
along the cable continuously as it does along the land 


wire. The “jar” is charged and discharged. The effect 
| 
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War news as it is flashed over the United States. 


These are the familiar dots and dashes of the Morse code, 
into which the telegrapher translated the bulletin of the 
naval vietory off Helgoland, and in which form the news is 





distributed over the 


ountry 
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(MM) miles away is not sufficient to control the electro- 


etic sounder of the telegraph, and the signals be- 
© perceptible only by the delicate syphon recorder, 
which, something after the manner of a seismograph, 


draws a Wiggly line upon a tape. The recording needle 


travels above and below a given line called “zero,” the 

ps above that line corresponding to the dots, and 
the loops below to the dashes of the familiar tele- 
graphic code 

From box-like instruments on the desks at the cable 
office you may see the message tape coming by the 
yard. It takes about a yard of tape for a dozen words, 
and the tape worm has run off several hundred 
miles since the war began. It issues from the box at 


a rapid rate, and through the center of the tape appears 


the inky line—up and down when the messages come ; 


stenight when the cable is idle. It is strung across a 
ittle track in front of a cable typist who reads the 
loops and types their meaning out upon the cable forms. 


On the faster cables one man reads the wiggly line and 
telegraphs his translation to a typist at his elbow. 

ut this is only one of several shapes and forms the 
news takes before it is marshalled into print. The way 
cable messages are sent I would call the pianola method. 
before him, at a 
table With 
a little mallet in each hand he hits this button for dots, 


sits, with copy 


The sending operatot 
upon which three big buttons are mounted. 
that for dashes, and the other for a space. This punches 
corresponding holes in an endless strip of paper, which 


is fed to the automatic sending box, through which 
the perforated paper runs somewhat as the music 
roll operates in your piano. Passing between two little 
wheels, the holes allow the metal to come in contact 


in certain combinations—just enough to record the war 


news two thousand miles away. 


ven with the ible stories typed upon the cable 
forms they would still be a puzzle enough for you. 
Cable ordinarily knows no comma, and only capital 
letters. The news you find in to-morrow morning’s 
paper, column after column, comes to the cable editor 
in little snatches of all-capitalized messages, with unes 
sential words stricken out, and without punctuation 
except for an occasional period, indicated by the word 


“stop.” It is an art to prepare a cablegram, and a 
terrible task to read one that is ill prepared. 
handled. 


the cable office instantly by tele- 


Good cable is easily The skeletonized dis 


patch, relayed from 


graph to the cable room of the newspaper or news 


agency is dictated by the cable editor to his typist into 


as lucid a form as possible under pressure. At his 
a clearing house for news as the As- 
York is a 
special information to check against in writing out dis- 
A wall of 


index to practically every foreign event for years back, 


command in such 


sociated Press offices in New vast store of 


patches. cabinets alongside him gives an 


and the cable librarian can turn at a moment’s notice 


to huge loose-leaf scrap books for detailed information. 


The idea that ordinary cable news is much “padded” 


in this manner is a mistaken one. Probably 90 per cent 


of the cable information goes into the newspapers prac- 


tically as it comes across the Atlantic, with the excep- 


tion of filling in such unessential words as have been 


stricken out to save cable tolls. 


A simple example of how “easy” cable comes and is 


handled is shown in the following dispatches reporting 
aviators on Paris 


the bomb-dropping raid of German 


Sunday, October 11: 


ASSOCIATED 


NEW YORK 
PARIS 1250 SUNDAY GERMAN AEROPLANE 
DROPPPED THREE BOMBS WITHIN SHORT 
DISTANCE BOURSE BETWEEN TWELVE THIRTY 


AND TWELVE FORTYFIVE LITTLE DAMAGE BUT 
HOUSE AFIRE SLIGHTLY HUNDRED YARDS 
FROM ASSOCIATEDS OFFICE 


ASSOCIATED 
NEW YORK 
PARIS 1255 ADD 1250 SAME GERMAN AIRMAN 
HAD SHORT TIME BEFORE DROPPED BOMB 
NEAR NORTHERN TERMINAL ANOTHER RUE 
AINT LAZARE THIRD BEHIND NOTREDAME 
LORETTE 


ASSOCIATED 
NEW YORK 

PARIS 235 SUNDAY ADD 1255 PENNANT WHICH 
DROPPED SAME TIME BOMBS BORE INSCRIPTION 
IN GERMAN QUOTE WE HAVE TAKEN ANTWERIP 
YOUR TURN WILL SOON COME UNQUOTE FOUR 
CORRECT KILLED BY BOMB TWENTY INJURED 
OF WIIOM TWELVE WOMEN OR GIRLS SOME 
SERIOUSLY 


ASSOCIATED 
NEW YORK 

PARIS 300 SUNDAY ADD 235 SECOND GERMAN 
AEROPLANE FLEW OVER CATHEDRAL 
NOTREDAME SAME HOUR DROPPED FOUR 
BOMBS ONE WHICH STRUCK ROOF CATHEDRAL 
DID NOT EXPLODE ONE FELL SQUARE BISHOPS 
RESIDENCE ANOTHER STRUCK PARAPET QUAI 
BOURBON GLANCED OFF INTO SEINE ANOTHER 
FELL INTO SEINE NEAR BRIDGE NOTREDAME 
STOP SECOND TAUBE EVIDENTLY AIMED AT 
CATHEDRAL WHILE FIRST ATTEMPTED STRIKE 
NORTHERN AND SAINT LAZARE STATIONS 
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ASSOCIATED 
NEW YORK 

PARIS 1456 (WHICH INDICATES THE 1 TO 24 
HOURS BY WHICH PARIS SOMETIMES COUNTS 
ITS TIME) ALTOGETHER TWENTY BOMBS 
THROWN VARIOUS QUARTERS PARIS KILLING 
THREE WOUNDING FOURTEEN CIVILIANS STOP 
GERMANS FLEW VERY LOW ALTITUDE HOUR 
AFTER THEY APPARENTLY EXHAUSTED THEIR 
SUPPLY MISSILES FRENCH AEROPLANES 
ASCENDED PURSUED THEM CHASING TILEM 
TOWARD EAST 
little, the For the whole 
the cable editors dished it up for 


So, little by 


story, and the way 


news grew. 
you, see your Monday morning paper of October 12th. 
There is nothing extraordinary about this. It is a 
simple case to illustrate the thoroughness with which 
such an organization as the Associated Press can mobil 
ize big news. In normal times we might have known 
in New York of the presence of the German aviators 
in Paris quite as soon as the Parisians themselves 
for record cable work has sometimes scored an ex 
change of messages with Europe in less than a minute’s 
handicapped by and unusual pres 
regular delay of from two to 


Even with 


time, but censors 


sure, there has been a 
ten hours in the receipt of war news lately. 
delay, counting out the difference of time between New 
York and Paris, it was known in New York at noon on 
Sunday what the Germans were doing in Paris at noon 
that day. 
The course which all takes in its flight 
from Furope is but half run when it reaches the cable 
editor in New York. 
German air raid on Paris, the cable editor dictates it, 


war news 


Given such a dispatch as the 


as has been said, to his typist. It is written out on 
translucent wax tissue, through which the typewriter 
cuts a stencil, and a boy seizes this and has a number 
of copies struck off on a cyclograph. . Along with the 
other news, which may be coming in at the same time 
the bulletin of the air raid is dis 


from all quarters, 
tributed among half a dozen “wire editors. 
Their game is much like one of solitaire. Seated be 


side their telegraph operators, it is their work to get 
off on their wires, or wire, or fraction of a wire, their 
of some 40,000 that 


is laid on their desks every day. 


best selection out words of news 


But it may be 
through the evening, 


If the deal is good, the game is easy. 
that all through the morning, or 
the best that the wire editor draws is two-spots. All 
the face cards may turn up in a bunch within a few 
of the 


press time. 


hours wire’s closing, which means the paper's 
He does not have one paper to serve, but 
possibly a score or more hitched up to his wires, as is 
the case on the regular circuits between New York and 
Chicago, and he plays the game well if he gets rid of 
all his essential news; and poorly if he plays a two-spot 
when he holds an ace. 

The present war in Europe was entirely unforeseen in 
the middle of July. The moment the ball of belligerency 
rolling, such an organization of news gather- 
Press felt “a thrill of life along 
dollars in 


was set 
ers as the Associated 
its keel.” It had just 
mobilizing its forces in 
of public interest Huerta 
and Kitchener Where 
that spot-light is the Associated Press must be in force. 


thousands of 
Mexico. In a 


spent 


news day the 


spotlight was turned from 


Carranza to and the Kaiser. 


Within a fortnight the regular staffs at Paris and Lon- 


had been doubled and men moved to all other 


strategic news centers that could be reached. In all, 


don 


nearly fifty salaried men of the Associated Press have 
been stationed in Europe since early in August, and it 
would probably not be far from a correct guess to say 
that 500 American newspaper workers of 2!! kinds are 
in Europe to-day. The newspaper man loves war only 


in the sense that it is big news. Everyone, from the 
proprietor, who is sure to lose money, down to the press 
man, who has to work overtime on extras, would rather 
do without a war. 

So the biggest of big news would be Peace. The men 
behind the papers, and the men who man the wires, will 


welcome it as heartily as the men behind the guns, 


Effect of Bombardment on Concrete 
STRIKING feature of the pictures of the 
\ forts bombarded by the German 42-centimeter 
guns is that the walls and roofs struck by 
by the shots, but 


selgian 
4 
the projec 
tiles are not pierced smoothly com 
pletely shattered, even when the explosive force of the 
part. fortifications 
chiefly of concrete and armored concrete. 
to an article by Prof. P. Rohland which 
Zeitschrift d. V. d. 
ungen, the same phenomenon has been observed in ex- 


shells plays no These consist 
According 
recently ap 
peared in the Risenbahnveriwalt 
perimental practice with targets of reinforced concrete. 
It was found that the shots did not break holes or fis 
sures as in steel targets, but caused the whole target to 
crumble into small fragments. 
Prof. Rohland holds that the 
gular behavior of concrete lies in the fact that 
of high tension in sheets, 
to the colloidal chemical 


this sin 
there 


reason for 


roofs, 
nature 


condition walls, 


of concrete due 


is a 
ete., 
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of the cement, whose separate particles are pressed 
extraordinarily other When this ten- 


sion is relieved at any point by a bursting shot the com 


close to each 


plete crumbling of the entire sheet of concrete is the 


he advises a return to the 
fortifications. When a 


is merely the tearing of a 


inevitable result. Hence, 


use of brick for brick wall is 


struck by a shot the result 
the structure 


spot hit 


big hole, since owing to the looseness of 


only the parts in immediate contact with the 


are affected. 


The New French “75” Field Gun 
pttarrgnes to the Daily 


hugely with 


London Telegraph, the 
delighted 


field gun, which fas shown remark 


French are their new T5- 
millimeter (35-inch) 
able efficiency, and the way it is being used is described 
by the Revue de Paris as follows: 


The system is that of “sweeping and progressive fir- 
ing.” When an 


battery, which is of four guns, gets into action at the 


is signaled the 


advance of the enemy 


indicated range. 


After the first shot from each gun, the gunner directs 


the second shot to the zone spared by the first, but 


laterally, and so with the third. Thus each gup sprays 


with its shell a front of several hundred yards, creat 
ing a danger zone in which nothing before living can 


any longer live. And a battery firing twelve shelis can 


clear in a few seconds a zone almost a kilometer in 


front and some hundred yards in depth. 

A second salvo of three shells per gun is discharged 
ata point one hundred yards behind, covering a second 
zone of the same frontage, and this is 
third 


beyond By the time that 


followed by a 


aimed at yet another hundred yards 


the battery 


discharge 
has discharged 
its thirty-six shells a dozen acres have been cleansed of 


the enemy 
$10,000 for an Ambulance Design 
present 


T HE 
opportunity 


bulance, and the experience has shown that there are 


war in Europe has afforded the. first 


of trying out practically the motor am 
many defects in the existing types. As the matter is 
one of great importance, a commission has been formed 
in England, at the suggestion of Mr. Henry 8S. Wellcome 
of the Wellcome Bureau of Scientific Research, with the 
object of developing an improved, standardized ambu 
regular automo- 


lance body that can be placed on any 


bile chassis. This commission is headed by Sir Fred- 
erick Treves, chairman of the British Red Cross Society, 
and includes many prominent people, and to secure the 
co-operation of the best talent in the world in this line 
it has been decided to offer a series of prizes for the 
best design conforming to certain requirements and con 
ditions, the prizes being of $5,000, $2,500. 


$1.50), and 


smaller sums, amounting in total amount to $10,000 
This competition relates solely to the design of ambu 
lance bodies to be fitted to motor vehicles, and has 
nothing whatever to do with the motive power, nor the 
design or character of the vehicle as a whole : 

The competition will close on June 30th, 1915, and 


information in regard to the conditions can be obtained 
of The 
sion, 10 


Ambulance Construction ¢ 


Street, 


Secretary, omimis 


Henrietta Cavendish Square, London, 


England. 


The Current Supplement 


N the current issue of the Screntiric AMERICAN Svup- 
PLEMENT, No. 2040, for February 6th, 1915, will be 
found Recent Significant Developments in Science and 
Engineering, one of those comprehensive surveys that 


are both interesting and valuable, especially when by 


such eminent authorities as the professors of Cor- 
nell University. The Origin of the Rocky Moun 
tains is a valuable geological story of this pie- 


turesque region, and is accompanied by some wiusual 
photographs of remarkable rock formations. The Pre 
vention of Earthquakes is a most timely article that 


will be widely appreciated. An X-ray Inspection of a 


Steel Casting describes a new way of detecting fanits 


in the interior of the metal, and suggests one of the 


valuable practical applications of an improved form of 
The War Potash 
cusses the important question of possible sources of sip- 


tube. European and Supplies dis- 
plies of this indispensable material since German sources 
About 


talks by Sir 


have been cut off. Discoveries tacteria is one 


of the Ray 


which are so acceptable to the lay reader, and which 


popular scientific Lankester, 





furnish such a convenient review for the busy ist 
The Article on Blast 


how it is cleaned and utilized, treats exhaustively of 


scien 


Gas from Furnaces, describing 
ubject of wide importance, and the numer 
illustrations add 


Water 


a technical 


ous descriptive greatly te its value 


Irrigation with Fresh from the Sea discusses 


methods for purifying sea water for use in irrigating 
desert lands in the neighborhood of the ocean wher 


no other source of water is available, a novel scheme 


which great areas of waste land could be rendered pro 
ductive. The description of the cannon ball tree telis 
of a curious growth to be found in some parts of 


tropical America, 
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The Battle of the North Sea 
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How a Proposed Attack on English Coast Towns Developed Into a Disastrous Fleet Engagement 


136 
ryvtil ecent ru ing fight between the battle-crulser 
| dquadr f Great Britah ind Germany must le 
eckoned i tu ‘ I ft important nava enue 
mer f tl t In respect of the character of 
he hips engaged hing like it has occurred in al 
the histor f nave varfure for never have ships ol 
nel ive er yuns of such great range and 
posed to each other upon tf 
) j a he official report of Vice 
\dimiral Bent he British ships worked up to a speed 
a 8 t + mi ind they commenced indil 
ene! ba ‘ t aq fan ira I ) rite ‘? 
i i f the schoa which advocate higt 
a hat ‘ i the ] t I 
urgi t peel ovel he adversatl i e bee 
d ed | I t “nt 1 ed tl victory 
thir in rt ii ‘ it ith the ship which 
( rhe ! thers t nad « do accurate shoot 
{ ‘ e range at which the hull 
the jrositeg hay 0 seen and bisected by the 
I i i 1 tf eSscols 
The Germatr tt ‘ er fleet. apparently the same 
ti ' ie cent mt up connie watering piluces 
dl sen] e British const, ere ei the North Sea 
j he in f ight haping its course it 
e directl f tl bri h const, presumably with the 
enti HM t Yt certull place selected for 
thardment i here vas sufficient ight for 
' | eet consisted of three battle 
! ‘ hie Derthinwer Sevalit and Moltke 
it red ern Bluecher several fast scout 
mad ft f destroyers. The battle-cruiser 
hie t and most powerful of this type it 
German navy The bDerfflinger of about US.000 
i i iK i . 1, completed just after the opet 
f th \ le eight 1 ine! y) iliber 
ind i pl “i e protected by an armor belt [ 
ittleship thie “ine rhe Sevdlitz of about 25.000 
ns and 2S to 2 t peed, mounts ten ll-inch 50 
iber wu and i believed ft he protected by an 
l-inel: belt Phe Moltke of 25.000 tons, sister ship 
hie Gael mounts the same batterv and has the 
me prote ie “Sevdlit im] made 28% knots 
er tria The t “Bluechet the finest armored 
ruiser of the Germa navy, is, or rather was, an et! 
arged, fustet ad more powerfu Scharnhorst in 
displacement of 15.04%) tons, she mounted twelve 8.2 
inch guns in her ma batters She was protected by a 
inch belt and she had 6 inches of armor on her turrets 


As the German fleet drew in toward the English coast 





the xr of the dawn, it was sighted by a flotilla of 
British destrove and was immediately attacked by 
them At a distance of about fourteen miles was the 
Iritish ba ruiser squadron, consisting of five ships 
the flagshiy i vith Vice-Admiral Beatty in com 
mind, the Piger Princess Roya Indomitable 
nd “New Zealand I'he Lion” and Princess Royal 
ire of 26.560 tor lisplacement and each made 29 knots 
on tris a*speed which they have exceeded in later 
steamin Each mounts eight 13.5-inch guns and is pro 
tectod by a belt of {inch armor The “Tiger com 
pleted since the opening of the war, is of 27,000 tons 
20 to 30 knots speed, is similarly protected and carrie 
the same main battery is the Lion The “Indomi 
tube of 17.250 ton ind 20h, knots speed, is protected 

7 inehes of armor and mounts eight 12-inch guns 
The “New Zealand f 18.750 tons, made 27 knots on 


tected by an S-inch belt and mounts a main 


battery of elght Mi-enliber 12-inch guns 
Now, unfortified coast cities (if that was what the 
Germans were after again)eare one kind oi quarry, and 
fleet of mighty battle-cruisers is quite another; and 


he Germans did not lose much time in making up their 


minds to run for home and safety as fast as their Par 


ons turbines could drive them. Theoretically, they 
houid have got away, for the “Moltke” is credited with 
having developed 90,000 horse-power and the “Seydlitz” 


ind “Derfiiinger” -with having passed the 100,000 horse 


power mark But Admiral Beatty states that the Brit 


ish fleet gradually drew up on the Germans, lessening 
the gap 
Lion.’ 


Af 17,000 yards, or 10 miles, she landed upon the enemy, 


miles until the leading ship, the 


was within 18.000 vards, when she opened fire 


a truly remarkable performance. The Germans replied 
and the great running fight was on in earnest The 
speed of the slowest German ship Bluecher,” was 26 


knots and, theoretically, chat should have been the rate 


of stenming maintained by the whole 


squadron, the 


heavier battle-cruisers covering the weaker armored 


cruiser with their powerful gun fire. Evidently, how 


ever, the order wa for each ship to get home as best 
it might, and the unfo 


rtunate “Bluecher” was left to 


itself to meet an inevitable doom The British squadron 


had the speed gage and, as each ship passed the slue 


her he poured in her broadside wrecking her so 


mpletely that she capsized and sank ith the loss of 


out three fourths of her crew of S47 officers and men 
Phe inking wa hastened by a torpedo from the 
\rethusa 

rhe British continued to draw up abreast of the Ger 


vans and wrought such terrible execution that, by the 


time the German fleet reached e ure of its own mine 
fields, the Derfflinger ind Sevadlit were burning 
fiercely, and the gun fire of a three cruisers was 


vreatly diminished 


(wo ships in the Britsh fleet were injured, the “Lion” 


receiving a shell in her engine room, which damaged the 
feed tank and put her engines out of Commission, so 
that she had to be towed home, and one of the destroy 
ers also was damaged by she fire Both ships returned 

port, and the British Admira reports that repairs 

be quickly effected 

As the running fight drew near to Helgoland, a Zep 
pelit im] several aeroplane came out and began to 
drop bombs upon the destroyers engaged in rescuing the 
survivors from the Bluecher There ean le ittle 
doubt that, from the great height at which they were 


sailing, out of range of aircraft guns, the Germans mis 
took the Bluecher” for a British battle-cruiser, and to 
his fact is to be attributed the persistent report = in 
Germany that a British ship was sunk 

An interesting report is that of a trawler which wit 
essed the fight. whose captai stated that the German 
hips fired much more rapidly and the splash of their 
ells was much more scattered wheren the British 
hips fired more slow and with greater accuraey. This 
ould indieate that the British were using Sir Perey 
Seott’s svstem of director firing and that the Germans 


ere using individual pointing 


Judg.ng from the Admiralty report and the state 


ments of those engaged in the fight and of the sur or 


of the “Bluecher it is probable that the injuries 


the German surviving ships are so great that it will I 
everal months before the ire again in cor 


effective service 


Smokeless Powder 
By Edward C. Crossman 


fluffy, downy, cotton, lying like snow in the 


ger 


baskets of the pickers, surely as peaceful a product 


of the fields as anything one could imagine 


But behind every poor infantryman that stumbles 


and falls and then lies motionless on a stricken field, 





behind every whistling shell that sails through the air 


to wreck homes and carry ruin into cities ies our 
harmless cotton 

It drives the bullets from the muzzles of the German 
Russian 


Mausers and the British Lee-Enfields and the 


Nagants. It lifts the huge shells from the short barrels 


of the squatty mortars, and it caves in the steel sides 
of unsuspecting battleships 


na mixture 


Steep a hank of our pretty white cotton 


of nitric and sulphurie acid, and instead of cotton 


ilthough it still looks the same—there is an explosive 


of most frightful power Bury it for years, soak it in 


water, do anything you like with it but set fire to its 


it holds to its 


fiber or give it a heavy jar, and st 


frightful energy rhe stronger the nitrie acid, the more 


uncontrollable the resulting guneotton, and the more 


rending and wrecking its explosion 

Make the acid weak, and the resulting cotton is a 
useful commercial product—collodion or perhaps ¢ellu- 
old So little is the difference between celluloid and 
the stuff that has 


ship to the bottom of the sea 


already sent many a splendid British 
that only the chemist can 
explain it clearly Not that celluloid is dangerous: it 
half 


so dangerous as the kerosene can in the hands of the 
foo! But heated to 


is not, not a tenth so dangerous as gasoline, not 


even celluloid car 


explode when 
the right degree 

Practically all smokeless powders are made of cotton, 
The latter, by 


that the 


treated with nitric and sulphurie acid 


the way, merely takes up water nitration 


process throws off, and has no bearing on the process 
itself 


The Germans use practically a pure gtncotton, 


treated with “deterrents” to slow down its rate of burn- 
The sole dif- 


burns and de- 


ing, in their infantry rifles and big guns 


ference between the “propellant” that 


velops gas at a reasonable rate and urges the bullet out 
of the gun and the stuff that detonates and wrecks the 
sides of the stoutest battleship is a slight change in the 
chemical process of its manufacture, and the addition 
of a deterrent t What 


itself is a powder that will work, 


slow down its rate of burning 
needed in the gur 
net wreck 


that will evolve gas comparatively slowly, 


and push out the bullet or the shell without harming 


the gun barrel In the shells and in the torpedoes and 
in the hand-grenades, thrown by infantry, the opposite 


is true There detonation, instant explosion with 


wrecking and rending of everything around it, is asked 
for, and planned for by those making the explosives. 
Cotton takes care of both needs. When dynamite is 
used to rip out a yard or so of hard rock, it is deto 
nated, exploded by shock, which in turn comes from the 
tilled 


small 


firing of an immensely powerful cap with ful 


minate. Such an explosion, even on a scale, 


would be useless, if not fatal in the gun barrel, because 
The shell, tilled 
with the sort of powder used to drive bullets and shells 


it does not work slowly; it wrecks. 


out of big guns, would be useless, because it would not 


be blown instantly to fragments, but would be burst 
without terrific explosion when the powder finally gen 
erated enough gus 

British cordite, the propellant used in the big naval 
guns, and in the Lee-Enfields carried by the infantry, 
ix made of the mixture of gunecotton and nitroglycerine 
in the proportion of 65 and 30 per cent, respectively 
rhe missing five parts in the hundred is composed of 
down the rate of burning and 


vaseline, used to slow 


render the burning of the powder less violent in its 


effects. Cordite is sensitive to heat, and when it is ex 
posed to even the high temperature of Africa or India 
it becomes sensitive to shock, and likely to catch fire 
spontaneously To this effect the British charge the 
oss of their battleship, the “Bulwark,” the magazines 
of which were full of cordite 

To keep the fame of the primer from flashing through 
the fiber of the guncotton powders and thus producing 
in instantaneous and violent explosion, the grains at 
coated with a gelatin-like “colloid” made by partly dis 
solving each grain in acetone or alcohol or similar so 
vent for guneotton. The resulting hard, glossy surface 
resists the flame, and the grains burn with comparative 
slowness. Vaseline in the British cordite and graphite 
in American rifle powders help to slow down the rate of 
burning 

All American shotgun powders are made of guncot 
ton, with the exception of Schultze, thé composition of 
be of a 


nitrated cotton, the process being the same as that ot 


which used t 


nitrated wood instend of a 


making guneotton, viz., wood fiber in nitrie and 


rifle 


soaking 


sulphuric acid. American sporting powders are 
chiefly a composition like cordite, gunecotton, and nitro 
xlyeerine 

Black powder, now nearly a thing of the past, is made 


of 75 per cent saltpeter, 10 per cent sulphur, and 15 


per cent charcoal The difference between this powder 
and smokeless is that smokeless powder nearly all burns 
As the 


a powder is to evolve huge volumes of 


up: black powder is only partly reduced to gas 
sole purpose of 
hot, elastic gas, doing work just as the charge does in 
a gas engine, the smokeless has the better of the argu 
ment While black powder in burning evolves 70 per 
cent of solid matter and 30 per cent of gas, smokeless 
evolves 70 per cent gas and 30 per cent solid matter 
Therefore, weight for powder is 


weight, smokeless 


doubly as efficient as black. 


Guneotton is usually handled in the wet state, a small 


amount of dry being used to detonate the huge wet 


mass \ more common high used in the 


42-centimeter shells, is melinite or 


explosive, 
famous other com 
pounds similar to it. The British lyddite, used against 
the Boers, and still retained in the British service, is 
very similar. This stuff is a mixture of picrie acid and 
guncotton. Picrie acid, in turn, is carbolic and nitrie 


acid mixed, the nitric acid—basis of all explosives 

turning the carbolic acid into an explosive of frightful 
power. Picric acid is used in the arts as a yellow dye, 
and the fumes from the explosion of lyddite or meli- 
nite or the Japanese shimose—all the same stuff—turn 


yellow anything with which they come into contact. 


Germany Buys Only Gray Cars.—<An order issued by 
the German General Staff requires that all automobile 
manufacturers delivering cars to the military authorities 
must see to it that these cars are painted a neutral 
gray; no shining brass accessories or trimmings will be 
permitted. All cars must be plainly marked with the 
letters M.K. (Militér-Kraftwagen), the number of the 
army corps in Roman figures and the distinctive number 
of the car in the corps list in Arabie figures. A motor 
ear bearing the sign (painted in heavy black upon rect- 
angular field of white, edged with heavy black line) M.K. 


315 signifies that it is an official vehicle of the 12th 
« »” 

army corps, listed under No. 315. All ears already in 
use have been painted with a non-shining aluminium 


paint. 
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Tonnage, 15,500. Speed, 26 knots. Guns, Twelve 8.8-inch Light 6-inch. Belt Armor, 6 inches. Torpedo Tubes, +. Complement, Ufficers and men 


The German armored cruiser “Bluecher,” sunk in the North Sea fight. 
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Twelve-inch gun of the type carried by the “New Zealand” and the “Indomitable” in the North Sea fight, 











French motorcycle scout a 


assistant 


— hit 1" iu 
bive iri th brad 
’ \ the ”¢ ¢ , 


mn f Appeti 
ni i rol e } ferred te 

rerum ! done m 
ther nation the developn 
nenvi tha i! machine 1 
nventi« ty t \merici 
tit ! ‘ mentlote 
urn i t tive i England 
doubted ‘ ren Thorne 
wheeled in irriage itl ug 
tie ne rane Ye 

liohs except Servia possess d 
f thew i ieroplanes il 
motorevecles In fact, there i 
German nd French motorevcles 


English: for at the outbreak of 
tinental nations concerned com 
enicl ot whatever type In 


hand. while there was no confise 


nd his canis 


er 

W he be 

thil 

re t i i 
wut of the 
thous 

W he the 
d, the mind 

\ 

ft 
nh the j 
the r 
irigibles, a 
dia of them posse 
e probab mal I 

it I ‘ ice tl 
the confitet the col 
mandeered ever moto! 
England. on the othe 
‘atlol tf powel ehictle 


urge number ff motoreveles were offered voluntari 

to the government Soon after war was declared the 

Was a great meeting of motorcyclist it Wimbledor 
Common ! gathered together to off their ervices 
to the arn Although the 

rh of thy wtorevelists 7 

is by ment conspie 

uou i ! t »f other 

bras i f ‘ lee 

there is no doubt that they 

li ‘ proved title t 

thie respective colors they 

vere ser neg We find 

Ther deo 1! tiv vork 

that used tel cone by the 

mounted courier, and much 

more | hele rhe earry 

Test between one end 

ora ¢ um ml another 

They meta y™ e* on the 








ads behind the battle 


line They ser is guide 
for motor trucks and serve 
‘ scout ror tufomobile 
convoys, examining the 


roids 0 ee that bridges 
ood condition and 
that there are ho impass 
able obstacies They even 
‘ito mueh reconnoitering 

hich wa formerly done 
by the cavalry only. In all 


neh werk their enormous 


meal 2 compared with 
that if i porse l or tre 
metilous importance rhe 


only drawback is that they 


rritiet rut freely “across 
country or over roads that 
re in ery bad repair or 
obstructed by fallen trees 
r tele ruon > ts 

Ihe notorevele sidecar 
whiel England claims as 
if wh inventior has al 
i if mre a if inesti 
I ue | military 
pur prerse (me of our pho 
fowrap ow i motor 
cycle scout belonging to the 
French rmy in Belgiun 
This motoreyciist use 
sidecar as a luggage car 
rier and a! for the pur 
pase of transporting 
fellow oldier or officer 


when conditions demand it, 


Sidecar of American design carrying a Colt automatic. 


portant message to send back to headquarters, but does miles 


vish to interrupt his reconnoitering, he writes the 
rs collar, and the dog is sent to headquarters, whil 


scout proceeds on his way 


recently been introduced in war which 


the motorcycle ambulance. 
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The Cyele Ambulance and 
Motor Machine Gun Made 
Possible by the Sidecar 



















British sidecar fitted with a Lewis 
machine gur. 


an American motoreyecle sideear built espe 
cially for fighting purposes, on which a Colt 
tutomatic gun of rifle caliber is mounted 
Provision is made for carrying two passengers, 
that it is possible to operate the gun while 
the machine is in motion Of course this 


reatly ipereases its field of usefulness. The 





vun has a firing capacity of 450 or more shots 
per minute and, if desired, may be detached 
rom the special mount on the machine and 


used on a portable tripod which is collapsible 





ind carried on the sidecar. The machine is 
equipped with a 15 horse-power twin-cylinder 
motor and has a two speed gear, the low speed 


iiefly to carry a dog that accompanies him on a permitting it to be used for cross-country work, if nec 


expeditions. Once in a while, when he has an im essary On the road it will run up to a speed of 40 


ver hour, and it has a radius of 75 miles on a 


tankful of gasoline 


message on a slip of paper which is fastened to the Another of our photographs shows the first London 


machine-gun battery, equipped with a Lewis gun that 
is operated from a sidecar. Other English armed motor 
sidecar has made it possible to convert the mio eyeles are provided with bullet-proof steel guards to 
e into a fighting machine. Several machines have protect the man in the sidecar and also vital parts of 
re equipped the driver of the machine. <A shield is attached to 


iutomatic guns (me of our photographs shows the handle-bar and has a bullet-proof guard that extends 
well over the front wheel 
ay KS a to protect the tire from 
puncture. Recently a bat 
tery of eighteen motor ma 
chine guus was sent 
across the Channel to the 
seat of the war. Six of 
these were fitted with 
Maxim machine guns, six 
with spare gun carriages 
aud six were fitted to carry 
ammunition 
Not only is the motor 
eycle of service in actual 


fighting, but we find it 








doing noble work in the 





hospital corps of the army 


rhe British Red Cross So 


The sidecar ambulance hastening to the hospital. 





— ; 





ciety recently adopted a 
motoreyecle ambulance side 
ear for service on the Con 
tinent Two photographs 
of this car are shown here 
with. The machine is of 
standard S& horse-power 
type with semi-automatic 
lubrication and magneto 
ignition. The speed gear 
is of the three-speed coun 
tershaft type. The ambu 
lance portion is of an en 
tirely original design It 
is constructed of tubular 
framework and so ar 
ranged that comfortable 
accommodation is found 
for two recumbent figures 
upon standard regulation 
army stretchers, these 
being supported on long, 
easy springs which run 
from end to end. From the 
bottom springs a cradle 
passes across from one side 
spring to the other, at each 
side, and these are slotted 
to take the feet of the 
stretcher. Rubber blocks 
are fixed so that the wood 
of the stretcher does not 





rest upon the metal cradle 





A British motorcyclists assembled at Wimbledon Common to offer their service to the army. 





The upper springs have 


(Concluded on page 145.) 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communt- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


The Evil of Divided Applications in the 
Patent Office 
To the Editor of the ScrentTiric AMERICAN : 

I have read with interest the paper by Hon. Thomas 
Ewirg, Commissioner of the Patent Office, in the ScrIEN- 
rivic AMERICAN of December 12th, 1914, especially the 
two paragraphs printed under the heading, “Division 
of Applications.” 

Quoting from this paper he says as follows: 

“There are 7,000 requirements of division made in the 
Patent Office every year or one in every ten applications 
on the average. These were formerly reviewable by the Com- 
missioner on petition, but the Supreme Court of the United 
States in the Steinmetz case held that the question involved 
is one of merit and must go to the board on appeal. Few 
appeals are taken because, as a rule, it costs nearly as much 
to take an appeal as it does to file a divisional application.” 

He might have added that very few of the divisiona! 
applications are filed. This appears from the following: 

In the month of October, 1914, 3,049 patents were 
issued, of which 2,989 were issued on original applica- 
tions and only 60 on divisional applications. 

In November 3,436 patents were issued, of which 
3.348 were issued on original applications and only 88 
on divisional applications. 

In December 4,298 patents were issued, of which 4,183 
were issued on original applications and only 115 on 
divisional applications. 

For the three months 10,783 patents were issued in all, 
10,520 of which were issued on original applications 
and only 268 on divisional applications. 

In every application in which division is required at 
least one additional application is called for. This 
would increase every ten applications to eleven, and 
out of every one hundred and ten patents issued on 
these applications there should be one hundred patents 
issued on original applications and ten issued on divi- 
sional applications. Applying this ratio to the above 
figures for the 10,520 patents issued on original applica- 
tions in the three months 1,052 patents should have been 
issued on divisional applications instead of the 263 
actually issued on divisional applications. 

But in most applications in which division is required 
two or more divisional applications are required. In 
a number of my cases four additional divisional appli- 
cations have been required. From my own experience 
I can say that in every one hundred original applica- 
tions filed, at least twenty-five additional divisional 
applications must be filed if inventors are te get full 
protection. This means that for the 10,783 patents 
issued on original applications in three months 2,630 
patents should have been issued on divisional applica- 
tions instead of the 268 patents issued on the divisional 
applications. In other words, about 9/10 of the inven- 
tions that should be covered by patents issued on divi- 
sional applications are not protected, because the Patent 
Oftice makes it cost too much to secure patent protec- 
tion on such inventions, as we shall see later, and these 
inventions are, therefore, sacrificed or confiscated by 
the requirements of the Patent Office, and this in spite 
of the fact that patent protection on them has been 
asked for at the start in the manner provided by law. 

Division of an application entails not only the pay- 
ment of additional Government fees, but additional at- 
torney’s fees for the preparation of new drawings, speci- 
fications, and claims and for extra amendments due to 
separate prosecution of each case. 

This burden or penalty is loaded more on the complex 
than on the simple inventions and increases the expense 
of patenting them beyond all reasonable bounds. Few 
applications for patents on automatic machinery escape 
these requirements. 

Section 4.886 of the Patent Law says in substance 
that any person who has invented a machine or any 
improvements thereon may obtain a patent therefor. 
This section contains other provisions, but they are 
not material to this controversy. 

A machine is always regarded as a composite affair, 
and in this sense the term was used by Congress and 
has been so defined in many court decisions. The word 
“improvements” is in the plural and the word “patent” 
is in the singular. The law undoubtedly meant that 
the whole machine could be patented in a single patent 
or that any number of “improvements” on a machine 
could be covered by one patent. 

Rule 41 of the Patent Office reads as follows: 

Two or more independent inventions cannot be claimed 
in one application; but where several distinct inventions are 
dependent upon each other and mutually contribute to pro- 
(luce a single result they may be claimed in one application.” 

The joker in this rule lies in the meaning of “inde- 
pendent” and “dependent.” The rule has been in force 


SCIENTIFIC AMERICAN 


nearly thirty years, and the meaning of these words 
has undergone a great change in the last sixteen years. 
Formerly the rule was interpreted to mean in nearly 
all cases that all the features of a composite machine 
were dependent on one another, and contributed to pro- 
duce a single result and could, therefore, be patented 
in one patent, and this is what the statute has always 
meant. The statute was adopted in its present form on 
March 3rd, 1897, and in its original form in 1870, and 
so far as the present controversy is concerned the only 
material difference is that the act of 1S70 and all prior 
laws read “improvement” and the act of 1897 reads 
“improvements.” It cannot be assumed that this is 
an inadvertence on the part of the law makers, This 
change recognized the validity of the practice which 
had always been followed by the Patent Office, and 
confirmed it by making it a part of the law. This 
change in the law expanded or increased the rights of 
inventors, while the change in the construction of Rule 
41 by the Patent Office, which began a year or two 
after this law was enacted in its present form, restricts 
the rights of inventors and is a violation of the law. 

Patents issued on divisional applications are open to 
more defenses and controversies than patents issued 
on original applications. Nearly one third of all the 
patents that are litigated are declared invalid, and it 
would seem the part of prudence for the Patent Office 
to avoid the issuing of patents to which defenses can be 
raised. 

Formerly the Patent Office reissued patents with lib- 
erality until several thousand of such patents were 
declared invalid in Miller versus Bridgeport Brass Com 
pany, 104 U. S., when the practice stopped. Every pat- 
ent issued on a divisional application must take its 
chances on being destroyed by an expansion of the doc- 
trine of double patenting announced or denounced in 
Miller versus Eagle, 151 U. 8., or because of the de- 
fense of incomplete disclosure provided for by Section 
4920. Courts do not understand the details of patents 
any too well, and they may conelude that they =under- 
stand the Patent Law and the rights of the public bet- 
ter than does the Patent Office. The Patent Office 
should not ignore these possibilities and should so 
issue patents that patentees will be exposed to the least 
possible expense, trouble, and uncertainty in suing on 
such patents. 

Patents are issued ultimately for the information of 
the public so that the public can use the inventions 
when the patent has expired, and this information 
should be given the public in the most complete, con 
cise, and direct way. Yet the Patent Office is encourag- 
ing and even requiring the issuing of piecemeal patents, 
each with an incomplete disclosure of the invention of 
which it forms a part. It is evidently expected that 
when anyone wants to get a disclosure of the complete 
machine he can find one part in a patent in one class 
and another in a patent in another class, ete., and that 
by finding and bringing these several parts together he 
will have the parts of the complete machine, which he 
can assemble. If any parts are missing, because the 
patent thereon did not go through, he can fill the gap 
as best he can, for the application that shows the miss- 
ing part will remain buried in the secret archives of 
the Patent Office till the day of judgment and the public 
will never be permitted to see it. 

The present practice of requiring division was started 
in the Patent Office by Commissioner Duell in 1899. He 
justified the practice in part because it would add to 
the revenues of the Patent Office. (Ex-parte Boucher 
C. D., 1899, page 133.) But in this respect the practice 
has been a failure for it has not produced the additional 
revenue. 

Still, the Patent Office may regard its practice as an 
asset to the extent that it slightly reduces its work 
and enables it to keep up with its work better with 
its present force of examiners or with a less number 
than would be needed if these requirements were not 
made. But the saving which the Office makes thereby 
cannot be very large, and the need of reducing its ex- 
penses or increasing its revenue can hardly be pleaded 
as a justification of the practice. 

Additional revenue is not needed. The Patent Office 
has shown a profit of over $2,300,000 in the last fifteen 
years and over $7,000,000 in the last fifty years, so that 
the practice is not justified on the score of economy 
or revenue. Besides, if revenue is needed, it can best 
be obtained by increasing the application fees or charg- 
ing a small additional fee for each division, so that 
the whole invention may be contained in one applica 
tion and the one patent issued on it. The additional 
fees would then be collected by the Patent Office, accord- 
ing to law, and the inventors would not be put to the 
expense of preparing new application papers and of 
prosecuting a multiplicity of suits, which now cost 
many times the statutory fees, merely to permit the 
Patent Office to collect the statutory fees, a practice 
that is as wasteful as the practice of robbing a man of 
his clothes merely to get the buttons from them. In 
his article the Commissioner says that the salaries of 
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the assistant examiners amount to about $10 for each 
application filed. Such being the case, an extra $10 
fee for each division specified should be ample, as 
the examiner could examine the divisions more easily 
and quickly than he could the original, as the reading 
of the original drawings and specifications would do 
for all the divisions that the zeal of the examiners 
might discover. Even then all requirements of division 
should be supervised by one official, before they are en 
forced, to secure a just and uniform practice throughout 
the Patent Office. 

Such a provision in the law would add from $200,000 
to $400,000 a year to the revenues of the Patent Office, 
and I have no doubt but inventors would gladly pay 
even the maximum amount, because it would mean real 
economy and give inventors a practical and economicai 
basis on which to work in taking out patents, which 
basis they do not now have. 

A memorandum prepared by the examiner could tx 
printed at the end of the patent, grouping the claims 
by number in their appropriate classes and thereafter 
duplicate copies of the printed patent could be flied in 
such classes, and this would answer ali purposes of 
keeping the various classes complete for searching 

The practice of the Patent Office in this respect has 
been steadily growing worse for the past fifteen years 
due to the growth of the classification index of the 
Patent Office, each new class that is established sug 
gesting new requirements of division on which the ex 
aminers are quick to act But requirements are eveu 
made that will result in the issuing of several petents 
in the same class. On December 15th, 1914, five tyne 
writer patents were issued to Hazen, all on one origina} 
application, patents No, 1,121,094 to 1,121,098, inclusive, 
all in the same class 197. 

For the purpose of getting a systematic classitication 
of the various devices shown in issued patents this 
classification index is most desirable and even neces 
sary, but the practice of cutting up new unpatented 
automatic machines, and fitting the pieces of them to 
the various classes of this index before they are pat 
ented and of forcing inventors to take out a uumber 
of piecemeal patents on a single invention that shout 
be covered by a single patent is all wrong 

If these requirements are made to keep the classifica 
tion of the Patent Office complete they are defeating 
their own purpose because the additional applications 
are not filed and the patents will, therefore, uot be 
issued for insertion in the classes intended. The classi 
fication can then be kept complete only by filing copies 
of the patents issued on the original application in other 
classes, where needed, provided the examiner has not 
required the extra inventions to be eliminated from the 
original application, as he can and frequently does re 
quire under rule 42. 

It may be more convenient for all devices of 2 kind 
to go to an examiner, but that does not mean that it is 
absolutely necessary that they should be so distributed 
regardless of the expense to the inventors, Examiners 
can easily be kept informed as to what exists elsewhere 
in the Patent Office that pertains to their art. Cheap 
photographic copies of drawings of pending applicu- 
tions can be used for this purpose, and for further in 
formation the examiner who has charge of the original 
application can always be consulted by the other exam 
iners interested because of overlapping inventions filed 
with them. 

Attorneys cannot always explain these requirements 
to inventors and not infrequently their clients suspect 
that in some way the attorney is responsible for the 
making of the requirements; that he merely wants to 
get more fees out of his clients and has taken this way 
of doing it, and in this way the good faith and reputa- 
tion of the attorney is involved. 

The Patent Office is blind to every interest except its 
own convenience. The policy of the Patent Office seems 
to assume that inventors must be made to work tirst for 
the benefit of the Patent Office, when, in fact, the Pat 
ent Office should work for the benefit of inventors and 
for the public. 

It is too much to expect relief from the Patent Office 
That department is limited by the inertia of its estab 
lished practice; is behind in its work and is hampered 
by insufficient help. The courts can not afferd relief 
as it costs too much, three appeals being necessary, to 
which the Commissioner proposes to add a fourth, Suen 
relief means false economy. It means spending a thou 
sand dollars to save a hundred. Therefore, I believe 
that this matter should ke called to the attention of 
the House Committee on Patents, which should be 
urged to investigate this subject and procure some ac- 
tion thereon by Congress that will stop these unneces- 
sary, merciless and destructive requirements of division 
by the Patent Office examiners and the slaughter of 
inventions that it is causing. 

Every patent attorney should write a letter showin: 
not only the extent of the injury to his clients, but the 
professional embarrassment that he suffers as we 

Rochester, N, Y, RANK Keiper, 
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that th ame innot ( oiled or destroyed 
iccidentall tr irker not disengaging itself 
rol the page unless removed fhe marker 
is 1 rv indicating how far the same 
should be engaged on the page 
PLASTER J I FAIRFAX \iken  * 
his plaster i asily prepared and will set rap 
idly when the same is ist, rendering the sur 
face of the plaster highly polished \ certain 
mount slaked li is added to the plaster 
Pari ind then an addition of stale beer 
ipple jelly and ilt in proper proportion 
SIGN RACK J I GASSON 10-12 North 
Main St Kenton, Ohio The invention refers 
to rack r holding ird ich as advertising 
announ¢e nts and tl ik ind tl main ob 
ject is to pr id \ ‘ es which are read 
idaptable to rds of different sizes \ 
rther object is to provide wh = device 
wherein tl ird vy be rtically adjusted 
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PROCESS OF PRODUCING SOLUBLE 
SALTS OF POTASSIUM AND ALUMINIUM 





M. F. Coo_eavueH and E. H. Quinney \d 
dress Schrader and Lewis, Attorneys, Rapid 
City, S. D. The ir ntion relates to improve 
ments in process r producing soluble salts 
of potassium and aluminium from silicious and 
argillaceous earths, rocks. or in which 

; compounds of these elements exist in an insol 
uble fort 


| 


NAILLESS HORSESHOE J T LEAHY 


Mandan, N. D This improv ent produces a 

which may be attached to and maintained 
in place on tl hoof of a horse without the 
use of nail ind without skilled laber, and 
wherein the shoe will be held firmly in place 





will not chafe or injure horse in any man 
ner, and w na ” easily removed 


COLLAPSIBLE BOX \. DISHMAKER, Ke 


waunee, Wis One of the principal objects of 
tl improvement is to provide a viindrical or 
round box which may be collapsed or knocked 
down whereby i number of boxes may be 





nested one within the r to take up a mini 


im amount of storage or shipping space 





SMOKING PIPE TESTER M. May 138 
Pearl St., New York, N. Y rhis invention re 
lates to testing devices, and particularly to a 
smoking pipe testing device, and has for an ob 


ject to provide a_ structure which effectually 


tests the action of the pipe without necessitat 

ing placing the mouthpiece in the mouth 
REMOVAL OF MOISTURE FROM PRAT 

OR OTHER SUBSTANCES I Riery, Sta 


tion Hotel, Dumfri Scotland The drying 
ethod in this invention ineluds effecting the 
removal of tl water down to the desired ex 


tent ay to 55 degres motsture or less in two 
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stax the first consisting in removing the bulk | SCISSORS.—A. V. Donor, care of Frank &|! LIGHTING DEVICE FOR GAS BURNERS | to permit ready access to the article mntained 
of the water in a filter pre or the like, and | Bauer, 449 Broadway, New York, N. Y The E. 8. ALLEN, 517 W. 134th St.. New York, ; therein 
t! econd in completing the drying by heating | invention has for its object the provision of an| N. Y. The object of this invention is the pro FLOUR SIFTER I BENNI ' ar 
tl iterial in a drying apparatus as by ex-) improved structure which requires a minimum) vision of a new and improved lighting device| Ny The inventor has found, by , 
De g the same to the direct drying action of effort to operate, and which is adapted to open| for gas rings or gas burners, preferably such | that this sifter is more effective and rapid 
ted seous mediun such as waste flue | only to a sufficient extent to allow the cutting | as are used in gas ranges, and arranged to per operation than those as usually itherw 
y from one or more heating elements of the of threads and other similar work. } mit of simultaneously lighting all the gas rings | made, the flour above the screen passing rap 
installation in connection with which the dry SASH HOLDER 0 J DEISNER 5911| oF burners within the range idly downward within the shell and prevented 
ing being carried out Verming Place, Cleveland, Ohio. The invention] MHEATER.—G. R. Max-Kretscumer, 23/25 | from wedging or bridging therein due to t! 
CAN AND STOPPER THEREFOR L. H. | relates to window fasteners, serving the dual| Pappel Allee, Hamburg, Germany A primary | rotation of the upwardly projecting, don 
Brow 18 W. 103rd St., New York, N. Y. The | purpose of an anti-rattler and a lock, and the| object of this inventor is to provide a radiator, shaped screen 
ir ntor provides a device to form a closure | main object is to provide such a device which| preferably made of cast-iron, enabling a com BEDSTEAD JOINT J. Duke, 142 Sour! 
joint interiorly and exteriorly provides ajis readily applicable to a window of the ver-| plete cleaning of the surfaces, even when they 4th St.. Brooklyn, N. Y¥., N. Y Chis inver 
tight-fitting stopper and means inherent therein | tically movable sash type by any person, and|are put close together, which is necessary if @/ tion improves the construction of metal be 
for facilitating the removal thereof; and pro-| requiring no skill whatever high velocity of air is desired. The radiator stead joints of the type disclos in Mr. Duk 
id 1 can and stopper to prevent the accumu LOCK AND LATCH Cc. A. Prescorr, 49] Comprises a plurality of rows of vertical heat- | pending application for Letters Patent hh 
ation of the material with which the can is| San Juan Ave Victoria, British Columbia,|i2¢ columns of rhomboidal shape in cross-sex U. S., Serial Number 824,117, the invention 
reed at the pouring edge thereof Canada The invention relates to locks, par tion and arranged so that straight air-passages siding in certain novel means for detachably 
KYEGLASS MOUNTING I I Hovenin,| ticularly to latches having spring actuated| f equal cross sectional area are formed be- connecting the bracket element of the joint 
G1 Hudson Ave., West New York, N. J. This| bolts adapted to be locked against opening ex-| tween the columns to the corner of the bedstead 
invention improves the construction of mount-| cept by the proper key Among several objects ELECTRIC LAMP SHADE HOLDER.—G 
ing o as to provide a bridge construction hav-| one is to provide such a latch which is op-| R. Ainswortrn, care of Caldwell & Co., 38 W. Machines and Mechanical Devices, 
ng independent means at h end thereof for!| erable by means of knobs on the opposite sides| 15th St., New York, N. Y. The holder has a DISK RECORD HOLDER.—J. M. Avrer, 66 
ipporting a lens and a finger piece guard, curved guideway engaging the bulb and in) Broadway. New York. N. Y The invention pro 
s ins wing independent, providing for which the tip or nipple of the bulb is normally | yides an album-like structure having a seri 
id t nt of either th ns or th guard disposed This guideway is in a plane at right) of pockets or envelopes for retaining individual 
W ut disturbing t ijustment or position angles to the axis on which the shade revolves | records, the e1 lope being made it ipl 
the other by means of two looped terminals embracing and strong manner ind all held urely ft 
CARBON REMOVER L. Bunpy. Medford, the sides of the bulb substantially on this axis. the album book, whereby the danger of t 
on rhe object here is to provide a simple | Thus the shade may be tilted to any desired) of the envelope or their slipping fron 
ul flicient carbon remover hich is in liquid angle ; album will prevented 
form, so that the sa cal easily applied FIRE PROTECTOR FOR MOVING Fk 
a wash, by rubbing with it r spraying the Household Utilities, TURK MACHINES \. L. CLeaver, P. O. Box 
eee: ee Se a a 2S ADIUETARLE WAGHETRAY coven|"* Snes, Som Sa 63 ane 
rt rwl HOLDER \ND FASTENER J MALASPINA here i to provide a ifety fire protector r 
SWIMMER'’S ATTACHMENT R. C. Grapy care of N. Waxman, 346 Broadway, New York moving picture machine films, the nature and 
U.S.S Kansas wt Postmaster New N. ¥ This invention provides a cover securing operation of which are ich that th perator 
York, N. ¥ This inves ‘ es FO am at ee device which is of universal application, in that equipped with this improvement cannot eperate 
tachinent wal adapted * secured to it can be readily adjusted to wash tubs in!” DAERIAG,  SHROUES CON ness or othewis 
the leg of a swil t in his for-| of a door and into which knobs the key is in which the back wall varies in thickness, and without the safety ippiiance — i 
ward propulsion = throug vatel The | se to lock or unlock said latch. Other ob-| which also is of neat appearance and so de and set for the automatic operation for which 
pliability of the covering the receptacle jects are to provide means whereby, in the| signed that it can be readily applied without It is designed ; 
to collapse during eac! irn stroke and ex-| locked position of the latch, the knobs are held | any special skill GRAVI FILLER ‘ W Kinny Strong 
tend to trap the water therein during each | against rotation: to provide a lock which is SUGAR BOWL R Scilideed oathdilh ahd ae hurst I This invention embodi pro 
forward stroke idaptable to doors of varying thicknesses with : on ments on the grave filler forming the ubject 
. b rOINE, 1853 Autumn St Passalkk N J rhe 
BOTTLE AND CAP THEREFOR H. P | out altering the length of the knob shank ; and invention provides a protective receptacle for of Mr. Kirby's application, Serial N« 1,751 
IpsEN, 1436 Croton Park East. Bronx, N. Y to provide manne for closing the door easily | deliquescent granular or pulverized substances; A principal object of the present invention i 
N. ¥ rhis invention refers to improvements | and nolselessly | provides means for delivering a measured quan to provide a machine including a knock-dow 
i ottles and caps therefor ind has for an ROOFING IMPLEMENT J. N. FARNHAM,| tity of the substance from the receptacle pro 
object to provide an impt d structure where- 32 Cedar St., Rockland, Maine This invention | yides a receptacle with means for preventing 
in the cap may be d pressing provides an implement whereby the free edge} unsanitary contact of the contents and ex 
or striking the sai with tne . ‘ny of a roofing sheet may be temporarily he ld | traneous matter; and provides means for meas 
particular form of too ibe the surface of the roof and space at the] yring the quantity of substance to be delivered 
COLLAPSIBLE AWNING AND FR same time provided for the introduction of the} pongrRAD JOINT.—J. DuKe, 957 Simpson 
N. Giusto, Maple Grove, Glen inder-lapped edge of the next successive roof i‘ non 1 ou Ghia swrecntion a * 
rhe primary object of this invention is t ing sheet, the implement being then removable to metal bedstead joints for connecting the side 
vision of a collapsible awning made « whereby it may be used any number of times |bars or spring frame with the posts of the| 
or metal, for example which wi ea HANDLE FASTENER Db. SULLIVAN, Dur | head and foot pieces, the joint being of that | 
operated, and that while efficiently protecting | ham, N. H. The invention refers more particu | type which includes a box bracket fastened to 
window or door from the n or rain, will| larly to a ball and socket fastener especially ha corner post and to which a side bar or bed 
ow free circulation of air adapted for adjustably connecting a handle to | spring bottom frame is detachably interlocked } GRAVE FILLER 
CLOSURE FOR RENDERING BOTTLES #@ brush or the lik An object is to provide a | COFFEE ROASTER.—E. T. SHorttr, Gen-| 
ANTIREFILLABLI A. HL. Leet Payneham, | ! r which will rigidly secure the handle in| al Delivery, San Autonio. Tex The improve box having a side gate with removabi ans 
nd H. ¢ WILLM« St. Peters, South Aus idjusted position ment relates to roasting apparatus having a| for reducing the exit of the box Another 
tralia, Australia This invention provides a ROTARY HOOF TRIMMER.—J. 8 Woops, | rotary drum, and is more particularly intended | Ject is to provide a digger of the type set forth 
stopper attachment for bottles and other recep-| Vale, Ore The invention refers to a revolubly| for the roasting of coffee beans. The invention | 4"d having a side gate with a removabl ard 
tacles for holding spirits or ot liquids, for) driven tool for use in farriery, in trimming] provides a self-contained drum and heating|0F suard to prevent the collecting rth 
the purpose of preventing the 1udulent refill-| hoofs, the tool comprising a spindle to carry] elements, instead of heating the drum by ad-| tween the box and gate 
ing, either partial or complete, 0 otties the trimming tool or tools, and means for es-| ventitious heating means; provides heatings BORDER CUTTING MACHINI vw il 
and receptacles nd it relates in particular to tablishing a driving connection between the | WALDRON care john Waldron x New 
stoppers designed for with ordinary bottles | spindle and a flexible shaft of rotary drive i} Brunswick. N. J In this use the inventior 
having the inside of t neck pl: without | means | 7 j has reference to the manufacture of wall pape: 
any special shoulder eating to retain the PIPE WRENCH Ww M. Keck, Coalinga, | ’ |borders, and its object is th provision of a 
stopper Ca rhis improvement provides 1 chain} jnew and improved border cutter achir ar 
SEPARATOR FOR SPLITTING ESSENTIAL | wrench for operation upon heavy pipes or well| jranged to enable the attendant to keep tl 
OLS I NUNEZ Ik Moines Steam isings, which is readily adjustable for ap-| border in accurate registry with the ittting 
Bettling Works, Des Moines, lowa The in cation to either a pipe or a pipe coupling, roll 
vention has reference to a device for splitting for operation in the direction to screw or MACHINE FOR THEI DIVIDING \ND 
essential oils into soluble and insoluble parts unscrew the part without turning the wrench | SHAPING OF DOUGH R. ENGEL, post offic 
and the object theres is to provide a simple over } jaddress No. 6, Schelleingasse, Vienna stria 
and efficient device for separating the soluble DENTAL TOO! M Maier, 150 BE. 78th | Hungary The machine divides in or pera 
part ssential oils fr the insoluble part St., New York, N. Y his invention provides }tion undivided pieces of dough into balls of 
MATCIL BOOK ( ( 1 Sth St a device which is not bulky, so that the same dough of equal weight and gives the divided 
Brooklyn, N. Y., N. Y Chis invention provides will not inconvenience the patient when the pieces the final ha pe so that the 
a book with a plurality of ce s so that the measurement is taken, and so that any change which otherwise is required after the sion 
heads of the matches, when the book passes’ in the operating parts for obtaining the exact into equal parts of equal weight, is effected 
through the machine wi be protected from distance may be exteriorly of the patient's | the machine simultaneously with the division 
injury provides a book comprising a plurality | mouth MACHINE FOR CUTTING CORD WooDp 
of covers; provides a book of covers or leaves AWNING FASTENER A. F. Nugent, 231] COFFEE ROASTER. B. O. Wooster, San Jose, Cal rhe object her 
which will offer a medium for taking down W. 2ist St New York, N. Y The invention is to provide a machine especially adapted for 
notes or record and provides a scratching provides a fastener arranged to permit of | sawing cord wood into sto length whereir 
surface so that when the covers are closed,| quickly and conveniently connecting the top| means in connection with the drum, so as to| the operation of sawing and delivering th 
the said surface will be protected from moisture | q, of an awning with the permanent attach-|do away with all fumes and noxious product lengths is automat requiring only the feeding 
and injury ing members on the window of a building or| resulting from ordinary heating means, which | Of the sticks wood to the machir 
other structure on which the awning is to be/are liable to contaminate the coffee or other “LOGGING BLOCK ‘ BE. Fax ur ‘ 
Hardware and Tools, used. material being roasted; and provides means for | Western Commissary Co., Rosalia, Was! rm 
DOOR LOCK F. REeENNETT. Delmar, N. Y j}uniformly roasting the coffee and for cooling|invention has reference to logging and the 
\r ject here is to provide a lock of such a Heating and Lighting. }the dumped, roasted coffee and ejecting the| main object thereof is to transport } 
nature that the knob shaft may be either BRICK KILN.—W. Drayton, Greendale, Ohio, |f¥™mes of the coffer point to point, by cable, around hi tumps 
pulled or pushed for 1 ising the latch with-|'The invention deals with that type of kiln in] SOAP HOLDER.—E. G. Fast, Raphine, Va. |Tocks, et in very irregular path ntir 
out rotating it, while provision is made for the| which is carried on simultaneously the opera-|The invention has reference to soap holders,|¥0USly and without attention thereto other 
latch to be released in the usual manner by) tion of burning one or more stacks of bricks, | and one of the principal objects thereof is to! than the starting and finishing points 
rotation of the knob shaft irrespective of the| cooling one or more stacks of burnt bricks and | provide a holder having jaws adjustable rela WASHING MACHINI rr. J. Nasu N 
expedient for releasing the latch by pull or] pre-heating one or more stacks of green bricks,| tively to each other for grasping various sized} 22nd St., Lincoln, Neb This machine i f th 
pus rhe latch is adapted for use in connec the bricks being moved periodically through the} cakes of soap, by which means the annoyance} type in which the clothes are boiled, th ' 
tion with doors swinging in opposite directions. | successive stages from the receiving to the dis-| of not being able to retain the soap in hand is|tor’s aim eing to provide " mnate tien in 
RAFTER TOOL ( \ DONER Spooner charge end of the tunnel! or kiln removed which all f the it energy will d 
Wis. The invention provides an implement HOT BLACT SYSTEM.—A. 8S. Hanson, Box LIQUID METER MOUNTING 1. Mas within the machine through ft! yperat 
made preferably of but one integral piece of | 432, Billings, Mont. Mr. Hanson's invention is| 225 South 11th St., Newark, N. J. The inven elements rtain of which assist in ma ‘ 
metal, the same being adapted to be applied to| an improvement in hot blast systems, and has|tion provides a meter which may be installed|'"% 4 thorough circulation of the heated 
1 stick to be cut, and whereby the stick may| for its object the provision of a system for in | and removed from a faucet to permit the re vater through the cloth 
be marked for both the top and side bevels for] suring a more complete combustion of fuel in| establishment of the faucet in its working con GRAVE FILLING MACHINE.—c. W. K 
a rafter with but a single application of the! furnaces, engines, steam boilers, or in any} dition; and provides means /or controlling the| Stronghurst, ill One of the princip ts 
implement other place where a large amount of heat is| flow through the faucet during the transfer or|of the invention is to provide a machine r 
PEN CLEANER AND HOLDER.—Jonn J. | required substitution of valves therefor receiving the earth during the pr f mak 
Hory, 415 W. 59th St.. Manhattan, N. Y.,]| PROJECTING LAMP.—C, A. Matisse and COOKING HOOD.—C. F. Jupson ire of | 'ng the excavation for a gra the 4 e peing 
- 2 This invention relates to a cleaner in| A. C. Matisse, 551 E. 116th St., New York,| Idaho Title and Trust Co., Ltd., 826 Main St.,| @dapted to empty the rth into t! x tion 
which bristles are employed for cleaning the|N. Y¥ The invention relates to projecting| Boise, Idaho An object of this invention i ifter the coffin h wered tf! u 
pen by the latter being worked up and Awccrd lamp having a reflector, and has reference| the provision of a device which may be placed MOVING PICTURI \PPARATI ‘ 1) 
in the bristles everal times It provides ih ines particularly to means for adjusting andjover articles which = are being ooked and] Conpor, 1102 Sth St Ih Wol low in 
durable and inexpensive cleaner, possessing the | moving the source of light relatively to the re-| which when so placed will serve to draw all] order to obviate t difficulty and disadvantag 
additional advantages that it may be used as a | flector. In this projecting lamp various sizes|the odors and smoke into the fire box andjof the u of part which cause frequent 
pen holder or rack as well as a paper weight.| of bulbs may be used thence up the thue The hood can be opened! breakage of the tilm and interruption in the 
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g type wherein wat team eniently distributing the refuse therein with-| tion, whether one section of the sides and end 
" d as t motive out danger of causing undesirable dust to es-| gates are to be held in upright or lowered posi 
ect t p 1 sir ape from the wagon during the storing and | tion, or both sections are to be maintained in 
tior per n- distributing of the refuse therein said positions 
laracter ; ficient in HEADLIGHT ATTACHMENT FOR AUTO CLEANING MACHINE.—P.  KILLParrick 
ned t le p great power.) MOBILES H. I Hupparp, 1472 E. 114th} 222 W. Hamlin Ave Chicago, Ill The pur 
Place Cleveland, Ohio This attachment is| pose of the inventor is to provide a machine 
Railways and Their Accessories, pivoted and operatively connected with the | especially adapted for cleaning automobiles and 
steering mechanism so as to turn laterally with) like vehicles, wherein mechanism is provided 
LECTRIC BLACK SIGNAL-| ih. front wheels of the machine, and thus at| for supporting a cleaning machine in such man 
M ~RAD ne } > : 
( a 1 h. ‘all times direct the rays of light in the dire 
loz | faumee | tion the machine is going 
0 t her to pro ; i a 
SPRING WHEEI J. L. HEYMANN, Fayette 
t road j led up : \i/ 
, — 2 ided with ille, Tent rhe invention is an improvement 
e¢ is ther in vehicle wheels ore particularly such as are 
. . oe used on automobiles, ir which a spring-sup 
, alk lite ported and yieldable rim or tread surrounds 
and is spaced concentrically from, a rigid inner 
frame or wheel 
TRAIN CONTROI ‘ iH s . 
Rvron M tO pia AUTOMOBILE FENDER B 4 WALKER 
, ‘ tor Address Hubbard & Schmiedeskamp, Rooms 
is 
all ri 13-15 Stern Bld’g, Quine Ill The inventior 
: ‘ omnia. of enek provides a fender i iding an upper and a 
*} rwer sectior whik re hingedly supported 
ra way 
upon brackets readily attachable to and de 
tacha fre portions of a motor hich ind 
1 J 7 which sections ay supported in various de 
grees of vertical adjustment and may be folded CLEANING MACHINE FOR VEHICLES. 
| t h onto and against one another when desired 
‘ ANA i "9 i SIGNAL FOR MOTOR VEHICLES I I : th id ii , lied 
wer thi sale t I av >» ¢§ . 
<= nya 1553 California St Sim Seaniiens ner it ’ il medium may be applied to 
ae iny part of the vehicle without the necessity 
Ca This invention provides a combined sig , 7 ‘ 
| : of crawling beneath the same, and wherein a 
sy nh ky oh nal and tai amp which may be used indi : 
——r = —_—— : onstant stream of water may be applied upon 
f 5 j}uUU UW Ly iting the direction in which an automobile is , ; 
t eaning medium during the operation of 
about to turn, and which, when not indicating 
| it ‘ ' . eaning 
the direction of vement of the vehicl y 
4 J be used to illuminate the sign bearing the reg STEERING WHEEL.—M. M. Horowirrz, 1545 
istration number Miller St., Utica, N. Y. The invention pertains 
} — F arti P reference tc 
UTOMATIC TRAIN CONTROI VULCANIZER i se to automobiles, with a particular reference to 
. tl steering wheels thereof, and the main ob 
I \. Benke Attorney is in . 
ct is to provide a steering wheel which is 
ntion is an improv s , 
1 a qu te, for it inet 1 Va out of its normal relationship with 
xu tl ! t air ing ’ : the steering col 
. Pi » tl ible devic t! iracter specified, adapted . . sieht 
vaee — to be carried in an automobile or other vehi WHIFFLETREE CLIP AND HOOK.—D. B 
I i i interlocking and ipa r repairing dama d tires) JACOBS Apartment 402, 4260 Broadway, New 
= | led und the like York, N. ¥ The invention provides a clip and 
AI LROAD TH I I WHEEI 1. MeKu —eee Ca hook arranged to permit of conveniently en- 
Va An object this in rhe tread portion of th vheel is elastically | &2&ine th traces with the hook or removing 
id ‘ 2 it iding means stake te wine 4 a o tn Gente wit! the same therefrom; prevents the traces from 
sustained in ord Dp ) s fh x wi 
i s thereon, said respect to the viv of the wheel and doce awe ecoming accidentally detached, reduces the 
rail seat having a certain Ji 4 se of & pneumatic tire. the obiect of | WC? between tix clip and book to a minimum, 
and affording a nmoda item temateiiiee tele to provide a structure pat ind allows replacing of wearing parts by new 
actior nd expansion of the ticularly with respect to the means fot ys. | hes in case suc h wearing parts are worn out 
ane tically supporting the tread portion of tl SPRING SPOKE WHEEL.—P. Hinket and 
RAIL JOINT 1. P. Wright, whee whereby to form a strong and durable| R. J. Kev_vey, Ashland, Ky rhis invention re 
t i s re par- whee ites to vehicle wheels of that type in which 
Sing plates taat VEHICLE WHEEL.—W. H. SMiru Ox-| the spokes are made of springs. so that solid 
t tions and ¢t ford St New Beunawick. WN | It ’ I er tires or equivalent tread elements may 
t t provision of an springs as they are now « . ployed and still provide a_ resiliency 
! i | idapting , > 
: ‘PEDE the breakage takes pla m the r I 
, mt wolghta so fi t 
, pte aes 2 ikness is dor iwa with by it 
lating 
: ; “ I n ti wound the nembers, whi 
i “ Ist ire of the usual leaf spring type, will not bend 
RAIN STOP M. ©. WricnHt it n tl contrary they will straighter 
New ¥ N. } Phe in- This 1 es t danger of rupture on tl 
ted along road- ind the spring 
wrat t j arried . . . . 
, PROTECTIVE WRAPPER FOR’ INNER} 
! nt h is 
; ” vite IS TUBES.—J. Spesua, 200 W. 69th St., New / 
’ i lal er r +" 
York, N. Y rhe invention relates to a rap 
l t tra to re 
ne ‘ P a per 1 vhich to carry a spare inner tube on I 
wi 1sutomobils It re especially relates to a 
weil ses” wrapper having a ins for receiving the pro \ 
pias ra jecting valve element and covering the same in| 
ng t ntro oth the 
a ; a manner to effectively prevent the same fron \ 
the air lin iding fr Caen age 
iting e tu 
' . WAGON ATTACHMENT L. HARELAND, Han-} 
CTION DOOR SKID.—I. A. Lake, || ra. > fat eb 
1rore | his instance ie purpose 
N. ¥ = rh in . . 
, the invention is to provide a platform for hau 
1 I I if lfriction or 
. . , ing materials requiring a very low wagon 
) r 
' which p fo 1 be attache to ¢ stand 
F re so an te! CE Peet * ttached to any stand SPRING SPOKE WHEEI 
ind make of wagon and in be easily attached 
to or detached fr 1 wagon 
on . . hich for al rractical irposes is as satisfac 
rRUCK.—E. P. Porcuer, care of North| “”" Mario omeer age Prager 
wr as i aTords 7 eur ‘ re 
- - ) American Fruit Exchangs Cocoa, Fla rhis ae Os Seer 5 Sar we pn <Egiss seins 
: ut without the disadvantages of the latter, as 
invention has reference to hand trucks for us os - 
to cost, high upkeep charges, liability to acci 
in moving ind packag f vario sorts - 
i and more particularly des d for tl han penne, em 
Designs, 
TT} ] DESIGN FOR A DESK.—-L. O. Fister and 
Como D. Massey. Address the latter 165 
140 TT Broadway. New York, N. Y. In this ornamental 
| design for a desk the piece is shown in perspec 
pUSSSISSSELE SEL tive from the side and perspective opposite side. 
ANTIFRICTION DOOR SKID. | ‘ 
Note.—Copies of any of these patents will 
be furnished by the Scientiric AMERICAN for 
nt tl loors and ten cents each. Please state the name of the 
! to permit patentee, title of the invention, and date of 
! 1 with this paper. 
g i tr ing th a 
t nt } tl if , . ‘ 
We wish to call attention to the fact that 
ATION INDICATOR R 4 we are in a position to render competent ser 
wr, 516 BE. Sist St., New vices in every branch of patent or trade-mark 
aT ! . 1 . i ° . 
‘ p ides a ippa work Our staff is composed of mechanical, 
t cz the ime with electrical and chemical experts, thoroughly 
ur vunee the 
» ince th traine@ to prepare and prosecute all patent 
id near con applications, irrespective of the complex nature 
ind reversing the oper TRUCK FOR HANDLING FRUIT BOXES of the subject matter involved, or of the spe 
pro in announ cialized, technical, or scientific knowledge re 
re ing t * same . ‘ — 
: ‘ , . ‘ | dling citrus fruit boxes having panel heads, quired therefor 
=e > ENnS such as oranges, generally are packed in. The We also have associates throughout the 
! ss ss J se truck has a arrangement whereby the arms| world, who assist in the prosecution of patent 
mp ut or the may be operated by a lever to grasp or releasé nd trade-mark applications filed in all coun 
, diameter ot! tho bowen tries foreign to the United States 
Ippo! ol 
rRUCK.—S. Borrrese, 1815 Fifteenth St Munn & Co. 
. Vehicl N.W., Washington, D. ¢ One of the principal ‘ Patent Solicitors, 
Pertaining to Vehicles, lobjects here is to provide an extensible corns r| 361 Broadway 
ON S G ' Linden, | post having is adapted to co-operate with] New York, N. Y. 
here to provide a wagon| swinging sides and end gates comprising hinged| Branch Office 
it f ptying t refuse | UPP* r and lower secticns for maintaining said| 625 F Street, N. W., 
les in the wagon 1 sides and end gates in upright or lowered posi Washington, D. C, 
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The Krupp 
and the ’Phone 


When the great field guns of 
Europe pour forth demolition 
and devastation over the battle- 
fields otf Europe, their firing is 
controlled by telephone. 








The building of the big 
Krupp guns—the ‘Jack John- 
sons’’ whose awful powers of de- 
struction will be legendary in 
Europe for years to come —is 
directed by telephone also, for 
the great Krupp Works at Essen 
is equipped with a complete 
Automatic-Phone System. The 
practical and systematic German 
manufacturer has never adopted 
anything that was not of proven 
worth—and it’s a striking testi- 
monial to the efficiency and 
economy of the Automatic-Phone 
that there are 900 of our instru- 
ments at Essen. 











A Better Inter communicating System 


has been adopted by such 
representative American busi- 
nesses as Sears, Roebuck & Co., Standard 
Oil Co. of Ohio, Solvay Process Co., Hy- 
draulic Pressed Steel Co., Baldwin Loco- 
motive Works, New York Central Rail- 
road, and scores of others equally well 
known 


have chosen it: (1) 
For its economy—a net, clear 
saving in money on operators salaries 
and instrument rentals sufficient to pay 
the entire cost of the equipment within 
a very short time—(2) For its saving of 


They 


time, which is even more important 3) 
For its incomparable convenience 4) 
For its secrecy 5) For its constant 
24-hour service 

Without ‘pushing,’ with- 
out elaborate sales effort, with- 
out advertising until recently—the Auto- 


matic-Phone has forged its way ahead by 
sheer superiority. 37.4% of our sales for 
the last 10 years have been additions to 
equipment already installed 


Request This Booklet 


Our booklet, “At Your 
Fingers’ End” tells how the 
Automatic-Phone is used and why it has 
been chosen 


Request it now. We suggest 


that you make use of the’coupon below 


Automatic Electric Co. 


Makers of 500,000 Automatic Tele- 
phones in Use The World Over 


Morgan and Van Buren Streets, CHICAGO 


New York “eS gm Atlanta 
St. Louis ansas City 
Indianapolis Portland, Ore. Pittsburg 
Toledo Dallas 

Automatic Telephones Ltd. 
Liverpool Winnipeg Sydney 


a ce ee ee we ee ee 


Automatic-Phone 





\ 


=, 











I ° ge 1 
; Better Inter-communication Coupon | 
' Automatic Electric Co., Dept. 25 ! 
| Morgan and Van Buren Sts., CHICAGO 
+ _ Please send mea copy of your booklet: ‘At i 
| Your Fingers’ End.’ | 
' ' 
| Name | 
j NOME. - sence cece ees eens eeereeeeeernees ’ 
! a ee ne en a ee | 
! | 
DS ccc ccc tt aesxesce vues SNGEE. cccscsvecces } 
! No. telephones used ! 
I SUS 20 suduissaddees doumaies } 
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The Art of Deception in War 


(Concluded from page 124.) 


uniforms designed about two years ago 
are far less conspicuous than the trap 
pings of old. 

Just as the ermine changes his coat | 


from brown to white with the approach of | 
winter, so the infantry 
and Austria change their 
the Austrian regiments, for ex- 
ample, are expected to perfect themselves 
which will particularly 
Accord- 
skis. 


regiments of Ger- 
many uniforms. 


Some of 


in tacties 
useful in 
ingly, the men 
More to the point, 
in white, so that 
distinguishable from 
their feet. 


prove 
mountainous country. 
trained to 
they 
absolutely in- 
beneath 


use 
are clad 


are 
however, 
they are 


the snow 


This adaptation of the soldier to his 
surroundings extends not only to uni- 


forms, but to all kinds of military equip- 


ment. 
of mimicry. The Japanese concealed their 
army transport wagons from distant tele- 





scopes by means of boughs, 


looked for all the world like a row of dis- 
this arti- 
because of the 


tant trees. In the present’ war 
fice is still more necessary 


One of the accom- 


ubiquitous aeroplane. 
panying illustrations shows how the Ger- 





mans disguise their traction engines with 
trees. from 
j concealed train must surely deceive even | 


The engines and| 


Seen above, such a foliage- | 
| the most practised eye. 
| the loads which they haul move so slowly 
| that they taken for part of 

| rounding Even 


must be a sur- 


forest or wood. 


During the Russian-Japanese War | 
we found perhaps the first deliberate use | 


cunningly ar-} 





ranged, so that a long line of leafy wagons | 


| 





| 


| 


the most | 


skillful aeroplane scout finds it very diffi- | 


feult to distinguish cavalry from horse 
| artillery. What must be his predicament 
| whe on he is sent aloft to discover the 
movements of heavy guns hauled by 
|tion engines ingeniously concealed with a 
mass of foliage? 
The necessity of tricking the air 
years, so 
ra ex 


has been recognized for several 
much so that in the German army, 
ample, it has been the practice during the 


maneuvers of recent years to exercise 
the art of 
| This is more easily done than may be sup- 


difficult to mis- 


| troops in deceiving airmen. 


| posed. It seems not very 


lead a pilot by ingenious groupings of 


troops as well as by actual concealment 


in bushes and woods. Two years ago an 
fell the 
enemies, during the German maneu 
it had been fooled by 


airship into hands of its imag- 


inary 
because 


vers, simpiy 


this ruse. 


The agents of the warring European 
powers intrusted with the purchase of 
horses have instructions to reject white 
and other conspicuously colored animals. 
But since the number of horses whose 
coats are not too glaring is necessarily 
limited, they cannot be too particular. 
The Germans have hit upon the idea of 


white cavalry horses, 
the military re- 


had failed to 


| dyeing the coats of 
so that they may 
quirements that 


meet 
Nature 
observe. 

The use of smokeless powder has sim- 
plified the art of deception. <A battlefield 
enshrouded in smoke, such as the painters 
of historic canvases love to depict, is an 
any attempt 
ridicu 


janachronism. Were it not so, 


at concealment would be almost 
screened by 


often 


artillery is 
that it is 
the 
always 


lous. As it is, 
trees, with such 
hard to loeate it. 
| flash of the 


the screening is thick enough. 


success 


Even momentary 


gun is not visible if 


At sea, too, we find the same devices 
employed. In the old days of the sailing 
ship it was a common practice for East 
Indiamen to paint dummy gun_ portholes 
on the sides of their vessels to frighten 
off Malay pirates as well as to intimidate 
the buccaneers of other nationalities. 
Thus, a merchant ship masqueraded as a 
man-o’-war. Smugglers have converted 
brigs into brigantines and barks into 
barkentines. In the present war these 
traditions of the sea have been not only 


employed to meet the requirements of 
but employed on a more elabo- 
The German cruiser “Emden,” 
for example, had three smokestacks. Be- 
cause of them identified. 


To make recognition more difficult- 


steamers, 
rate scale, 
easily 


she was 


neces- 





sary because of her commerce-destroying 


trac- | 


scout 
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PETER DOELGER BREWING CO 


So Many Asked for this 
Sample Bottle for Testing— 


that we Repeat the Offer—Free 


Have you made the test? Have you proven at our 


expense that Lapidolith will make your concrete floors 
“hard as granite?” 


This liquid chemical hardener acts quickly and surely—it 
permanently stops dusting and disintegration 


It combines with the lime in concrete, forming a new and 
very hard mineral. 


Easily applied at little labor cost. 


Write for Sample Bottle, Literature and Book of Testi- 
monials. 


L. SONNEBORN SONS, Inc., Dept. F. 


Makers of Lapidolith and the well-known washable wall coating —Cemcoat 
262 PEARL STREET NEW YORK CITY 
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’The part to buy the A 
car by” 





a great old name 


stands behind every Buda Motored car and truck. 
For more than thirty years the Buda Company 
has stood for a!l that commerce honors. Its great 
financial resources are well known and its pro- 
tection means something. 


Buda Motors are guaranteed, of course, but it 
is much more to you to know that the high re- 
pute of the name of BUDA is founded on the 
kind of integrity you find in your Buda Motor, 
down to the least screw and bolt. 





Buda Motors are not known for “speed,” for 
“power,” for any single quality; but 
for the perfect blend of ALL the 
motor virtues. They are built to 

last, and they do last as no 
others yet produced can do. 
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What Springs Are on 
This Car? 


rt is a big factor in the choice of a car. 
pective buyer decides upon about the amount he 
pay and examines the cars at that price. 
; they all have mechanical efficiency and convenience of 
rting, lighting P 
n offer 


rejudice 





, et 
greatest comfort is the car that wins 
nF 
u are looking at cars, ask,‘* What springs are on this car?’’ 


ler will answer with pride and confidence if he can say— 


DETROIT 
SPRINGS 


He knows that you know about them and he knows that you 
want the springs that are 


Guaranteed for TWO Years 


Detroit Springs are self-lubricating 
1eak Look for the lubricating cups at the 
1 le af. 


Genes ask, ‘‘ What Springs Are on This Car: Pe 


Write for booklet,‘‘ From the Ore to the Motor Car 





Detroit Steel Products Company 
2230 East Grand Boulevard, Detroit, Michigan 


BE A WATCHMAKER 
Horological Department 
Illinois 

st Watch School 
» America 
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LEARN TO 
Try It FREE Bradley Polytechnic Institute 


R World Famous 


Visible Oliver Typewriter 









Typewriters Distributing Sy udieate 


25A_ \. Michigan Boulevard. bie 














go 








@ The CONST FRU CTION of an INDEPENDENT INTERRUPTER 


gives aclear and concise description on the 


361 Broadway, N Y 


mensions are published. Supplement No. 1615 


car diagrams . 
Order from your newsdealer or from Munn & Co., Inc., 


constructs mt heeciadienh Gntuctiates 












= WRINGER 
150% PROFIT MOPS 


Two turns of erank rings out every drop of water. 
Simple, practical, reliable,d a le, never we ars out. Every 
home buys. mo te) ng necen r Show it, takethe order. 
Get started p We will help you. 





We want p eae. st, tate amen, M: anage rain every county to m pon the 
fi!) orders. a t . | sub-agents, 160 pers oor. I 
cent ig? me BS > iv eatin ent re red. San ree Vv h first spreads g tang 
gress us sworn-toevidence.all free. the floor at. all 
U. 8. “OP r SOMP ANY. 269 Main St., TOLEDO, OHLO hm Hoty 














CONSTRUCTION COMMISSION 


Sir Frepes « T es, Bart., G.C.V.O., C.B., F.R.C.S 


AMBULANCE 





Bureau of Scientific Research, act- 


COMMISSION WILL San Ulin aiuiaaetnn a ie. Sh ee 
PR 1Z ES HAVING Founder of the Bureau, has offered the sum of £2000 


to be d i 1 FIRST prize of £1000, a SEC 


THE 
AWARD 


OND prize of £500, a THIRD prize of £300) for 





THE VALUE OF £2000 IN . i Logon 
enamel the best designs of ambulance bodies which sha 

ALL FOR IMPROVEMENTS IN fit a standard cha Lesser prizes will — 
sawarded for minor improvements in connection with 


FIELD MOTOR AMBULANCES motor-ambulance construction generally 


The Competition is open to Citizens of all Nations 


hy . T ifter ime 10, 1915, the last day for receipt of designs 


The award 


ther with the names of Members of the Commission 
Ambulance Construction Commission 
London, W., England 


Pull details of the mc! yn " filled “ 
and other particular may be obtal if i retary 
id. Henrietta St (a I quare 





ictivities—-her captain gave her a fourth 
dummy smokestack mounted immediately 
Thus 


fooled some of the 


behind the foremast disguised, 


she must have ships 
|} which she captured and sank. 

The “Koenigsberg” was another Ger 
man commerce destroyer that employed 
number of fast 


British Ad 


the art of mimicry \ 


cruisers were sent by the 
| miralty to East African waters to make a 
|} thorough search for her. She was discov 
| ered by H. M. S 
about six miles up the Rufigi 
opposite Mafia Island 
‘ Africa) The “Chatham” 
reach the “Koenigsberg” because of her 
draft The landed 
and entrenched them on 


Chatham,” hiding in 
shoal water, 
(German 


could not 





great Koenigsberg” 


part of her crew 


ithe banks of the river To prevent the 
jescape of the German ship, the “Chatham’ 
| blocked the 


entrance to the channel by 


|}sinking colliers. A correspondent of the 


| /llustrated London News, a naval man 


yor took part in the operations against 
| the “Koenigsberg,” writes to that paper as 
follows ‘We had a scrap a week ago 
We located the 


stowed away in a creek in a very secure 
14,700 vards off, or 


Koenigsberg.” She was 


position She was 
that was the fange we had in our guns 
when we opened fire, and could fire at the 
|masts as a mark. We could not get up 
ithe channel as it was too shallow for us, 
but as soon as we dropped a few around 
her, she cleared three miles farther up the 
creek out of sight \t spring tides we got 
up, and had a job to make her out from 
}our masthead, as she had disguised her 


}masts by lashing palm leaves on them 


| 
| 
| 


Apparentiy the “Koenigsberg” must 


have looked like a small tropical island 


Across the Continent by Telephone 


(Concluded from page 129.) 
| impulse of electricity is sent over the 
|wire. If the wire is so long that the im 
| pulse becomes weak, it is made to operate 
electrical valve at the far end 
which admits a fresh impulse 


a relay or 
of the wire, 
from a local battery, and this repeats the 
impulse, carrying it farther on its course 
‘This process may be repeated indefinitely 
however, we are 
feeble currents—cur 
are controlled | 


dealing with very 


vy the human 


rents that 


a In the telephone system, 
ir and in place of an isolated impulse 


breath ; 
we have, for every spoken syllable, a 
myriad of tiny waves, all of which must 
be conducted to the other end of the line 
in perfect sequence and with identically 
the same spacing and with amplitude suf 
ficient to vibrate the diaphragm—of the 
distant receiver audibly 
There are two factors to be contended 
with, namely, the capacity of the line and 
the inductance. The inductance is similar 
to inertia and tends to oppose rapid varia 
tions of electric current; while, on the 
other hand, the 


like a vacuum in which the current rushes 


capacity acts somewhat 


too rapidly. Many years ago it was sug 
gested that if coils of fine wire were in 
troduced in the telephone circuit to in 

latter could be | 
so that the 


crease the inductance, the 
made to balance the capacity, 
two would neutralize each other and dis 
tortion of the waves passing over the line 
would be avoided. Fifteen years ago Prof. | 
made a| 


Pupin of Columbia University 
very careful investig 
and found that with a certain frequent 


spacing of these coils, the distortions that 


ation of this subject, | 


had previously been encountered in long- 
distance telephony could be overcome. The 
loading coils consist of iron rings built up 
of fine iron wire, over which are wound 
many turns of insulated copper wire. 
Without loading coils such as these it 
would be impossible to carry on a conver 
sation between New York and San Fran- 
cisco. There are between four and five 
| hundred of them on each cireuit and they 
are spaced about eight miies apart. In the 
coils used on the transcontinental circuit 
there are 13,600 miles of hairlike insu- 
lated wire, only 4/1000 of an inch in 
diameter 

The Pupin coil was 
we have only just suc- 


invented fifteen 
years ago, and yet 


across the continent. 


ceeded in speaking 
Evidently the loading coil is not wholly 





responsible for this long-distance develop 
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TrRave Marks 
DESIGNS 
Copyvricuts &c. 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, «- 
625 F —— Washington, D. C., in rezard to 

patent protection for their Inventions, 
Trade. Mower ag and Copyrights registered 





Design 

Patents a Foreign Patents secured 
A Free Opinion as to the probable patentability 
fa nt ‘ be readily given to any inventor 


with a model or sketch and a brief de 
f the de in question communications 
Our Hand. Book on Patents 


w © sent free on request. 





are strictly confidentia 


Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 
All patents secured through us are described witbout 
e Scientific American. 


cost to patentee in t 


MUNN & CO., 361 Broadway, New York 
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Classified Advertisements 


Advertising in this column is 75 cente a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the tine. All orders must be accom- 
panied by a remittance. 


FOR SALE 
$1 to $500 EACH paid for hundreds of U. 8. and 
Foreign Coins dated before 1895. Send 10c. at once 
for Illus tr ated Coin Value Book, 4x7 Get posted 
Clarke Coin Co Box 155, Le Roy, N. Y 


INSTRUCTION 


FREE TUITION BY MAIL. CIVILSERVICE 
Normal, Academic, business, agricultural, English 
drawing. engineering, real estate, and law courses 


thoroughly taught by mail For ‘free tuition plan 
address Carnegie College Rogers, Ohio 
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PHYSIC ISTS AND ENGINEERS. Refinements 
of engineering and instrument design Special re 
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dress: Information, Box 773, New York, N. Y 
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UTOMATIC TROLLEY Track Rail Cleaner 
patent for sale Very simple to make. For further 
particulars address J Hodgson, 145 Fifth Street 
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training to take full charge of power plant and ma- 
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of a “manufact urer of a machine which can crack 
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Inquiry No. 942 Wanted the name and address 
of a concern that manufactures a product which is 
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steel in flexibility The material is wanted in‘strips 
varying from ', to *, of an inch in width and from 
4 to8& inches long and 3-32 to 1-16 of an inch in 
thickness Vulcanized rubber would answer the 
purpose provided it could be made to bend 


Wanted the name and address 
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of a manuf acturer ‘who an supply paper twine and 
what is known as cardboard strip 
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woods where thousands of 
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about their experiences with 
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Free of Charge 
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Don’t Trifle with a Demon | 
It’s so easy to stopacar! Just | 
the weight of your foot on a lever. | 
But remember that that lever clamps || 
powerful brakes which must throttle | 
the frightful momentum of a ton of 
car hurtling forward at thirty miles 
an hour. Unleashed, that momen- 
| tum becomes a demon that could 
crumple your car like a soda biscuit. 
Watch your brakes as you watch 

| no other part of the car. Wat 4 
your brake dining——for that’s all | 
there is to a brake. 


[rernno, 


HYDRAULIC COMPRESS 
Brake Lining - 100% 


Brake lining, to be any good at all, 
must be 100%—must be brake lining all 
through. Not merely on the outside— 
not merely a loose and stringy-woven | 
lining that is friction-shy inside. 

Thermoid is hammered by hydraulic | 
compression into a solid, single substance 
of uniform density clear through. It re- 
| tains its 100% gripping power even until | 

| 
| 
| 














worn paper thin. 
Thermoid is trust- | 
Guard your 
safety with Ther- 
moid. Watch your | 
brake lining. | 





| 
| worthy. 
| 


Thermoid Rubber Co. 
Trenton, N. J. 

Our Guarantee: T! 

will make good, or 


Cannot be burned out nor 
affected by oil, heat, 
water, gasoline, dirt 


ermoid 
we will, 
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J. M. Hanson-Bennett 
Magazine Agency 


the largest in the world — furnishes all 
Magazines and Newspapers at Lowest 
Possible Club Prices, and gives the quick- 
est, most accurate, and most reliable service 


Save Magazine Money! 


Our 1915 Catalog (44 pages) lists more 
than 3000 Periodicals and Club Offers. 
It’s a Big Money Saver and is Free to 
you for the asking. The name J. M. Han- 
son. Bennett is the accepted stamp of re- 

liability and promptness in the magazine field. 


AGENTS WANTED 
TO REPRESENT US 


Send Us YOUR TODAY! 


Name and Address 


J.M. HANSON-BENNETT 
Magazine Agency 


620 Brooks Building CHICAGO, ILL. 
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ment. For years efforts have been made 


to devise some sort of a relay for tele 


phone transmission. Comparatively re 


cently several types of relays have been | 


developed, and we are informed that three 


relays were used on the transcontinental 


line, these being placed at Pittsburgh, 
Omaha, and Salt Lake City, respectively. 
But, as to the nature of the relays, no in 
formation is obtainable at the present | 
time because the inventions are still in 
the Patent Office. Ten years ago a patent 
was granted to Mr. Peter Cooper Hewitt | 
on an intensifier which consisted in plac-| 
ing a mereury vapor tube in series with 
the transmitter and receiver of the tele- 
phone cireuit. The vapor in the tube 
being ionized by a constant flow of cur- 
rent through it, is sensitive to the slight 

est variations in the current, and acts like 


valve to amplify and 
As a 


acquired by 


automatic electric 
the 
invention 


an 
“revivify” waves. license to 
this 
the American Telegraph 
Company, it of 
amplifier or an amplifier based on this prin- 
ciple was employed. It will also be re 
called that the right to use the De 
patents in connection with telephonic com- 


and it 


use has been 
Telephone and 
that this type 


is possible 


Forrest 


munication has also been acquired, 
that the 


akin to those of the 


may be audion, which possesses 


am 
I low 


mercury 


plifier, might have been employed. 
surmises. 
nor the 
The 
successful completion 


mot 


exploration 


mere 
the 


whole 


ever, these are 

But 
coil tells the 
to 


conducting a 


neither relay loading 


story. line was 


brought only 
after 
painstaking 


and 
detail 


thorough 
of 
and improvements 


every 
and countless changes 
there, 
insignificant 


here and which, though compara 


tively in themselves, played 


important part in the aggregate. 


extension from Denver 
carefully 


a most 

Not only 
to 
structed, 


was the 


San Francisco most con- 


but a thorough electrical survey 


was made of the whole line from the At- 
lantic to the Pacific. Every foot of the 
line was electrically tested and measured 


Slight changes were made in the position 


wis 
Dr 


balance 
fact that 


perfect 
The 


coils until a 


obtained throughout. 


fell was able to talk over this enormous 
span with his original telephone instru 
ment shows how much more depended 
upon the line than on the transmitting 
and receiving instruments 

To John J. Carty, the chief engineer, 
and to Bancroft Gherardi, the engineer 
of plant, is due great credit for linking our 
Atlantic coast with the Pacific. They 
added 3.400 miles of wire to the original 


first telephone line with 


transmission 


100 feet of the 


out measurably impeding the 


of the feeble voice currents. Of course} 
ithere have been vast improvements in| 
transmitters and conversations could be} 


modern 
that 


heard much more clearly with the 


instrument. It is interesting to note 


Dr. Bell himself was inelined to doubt 
that the replica of his old instrument 
would be equal to transmitting his mes 
sage to San Francisco. Even he could 
searcely believe that the transcontinental 
line was so perfectly balanced, and so 


‘arty connected the instrument by 
next 


John J. ¢ 
way of Omaha with a receiver in the 
where Dr. Bell could hear plainly 
that Mr. ¢ the 
transmitter. As the passed 
and Mr. Carty continued to talk into the 
old device of the 3,000-mile line 
from New to Omaha Dr. 
Bell use | 
the old instrument,” 


room, 


everything arty said over 


minutes 


by 
York 
visibly 


way 
and back, 
“Let 
and he 


Carty 


grew excited. me 


he cried, hur- | 
ried into the Mr. 
talking. The two men changed places, 
this time Dr. Bell talked into the primi 
tive instrument, Mr. Carty listened 
at the telephone. That 
enough. was convinced. “It 
derful !” “Simply wonderful !” 


room where was] 


and 


while 
modern was 
He 


he 


is won 


said, 


War Uses of the Motorcycle 

(Concluded from page 138.) 
which similarly 
side to 
are made to swing around on a pivot 
allow the of the bottom 
to walk right through the side- 
fitted at the 
framework, 
or 


pass 


the 


attachments 
spring 


metal 


from one «her, and 
these 
so as to bearer 
stretcher 
Tubular stanchions are 


ear. 
five extreme corners 


a by-product, 
quantity in Mennen’s, emollient, 
soothing and healing. 
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What happens to your face 
when you shave? 


The answer is in the lather 


F your face burns or smarts af.er enis in Mennen’s soften the hair as 


shaving— if the lather dries before no other soap will, so that “rubbing 
you are through, or if you in,” which brings the blood to the 
have to soften the beard by “rub- surface and makes the skin tender, 
bing-in,” you is totally unnecessary. There is no 





are using the “free caustic” to burn or smart. 
wrong shaving 


preparation. 


The Indian 
used to pull out 
the hairs on his 
face to prevent 
the growth of 
a beard. Even 
such torture is 
almost prefer- 
able to the use 
of some shaving soaps of today. 


There are radical differences in 
chemical composition, and in action, 
between hard soaps (cakes, sticks, 
powders) and Mennen’s Shaving 
Cream, which a comparison in use 
will show. 


How to prove these facts 


“o prove how much easier and 
more pleasant Mennen’s Cream 
makes shaving, send a dime in 
a piece of paper, and we will mail 
you medium size tube. At the 
same time, we 
will send, free, 
a trial can of 
the Mennen 
After - Shaving 
Talcum for 
men. This tal- 
cum is a neu- 
tral tint, and 
does not show 
on the face. 

We ask one thing. When you 
use Mennen’s, use it according to 
the directions contained in every 
tube. Only one-half inch of cream 
is necessary for a shave. You will 
then get the very best results. 

















Mennen’s Shaving Cream will ab- 
sorb much more water than any 
other preparation, making a firm, 
moist lather with only one-half inch 
of cream. Glycerin, which is ex- 
tracted from hard soaps and sold as 


is present in extra Gerhard Mennen Chemical Company, 


MENNENS ©& 
SHAVING CREAM 


The ingredi- 











and these carry a waterproof cover, 


= 


Von Hindenburg 


The only man who ever told the 
Kaiser he had made a mistake at 
Beyond all 


doubt the most popular man in 


military maneuvers! 


Germany. 


Almost on the boundary between Russia and 
Prussia lie the Mazurian Lakes. “These lakes 
are of more military value to Germany than 
a wall two hundred feet high;”’ said the “old 
man of the lakes,” and when he was placed in 
command of the German forces in East Prussia 
he proved it by driving the Russians into them. 

“Von Hindenburg of the Lakes” Norman 
Draper tells how the old warrior did it. This 


article is in the February 13th issue of 


Collier's 


THE NATIONAL WEEKLY 
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same batteries. 


sage. 
ends of the line. 


satisfied. 


We will ship you these 
Inter-phones by parcel 
post, all ready to con- 
nect, on receipt of $8.75. 
Your money back if not 
For full par- 
ticulars and directions 
for attaching 
Inter-phones, write for 


Booklet No. 42-AG, 
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Make your Push 
Button an Office 
Telephone for $8.75 


Use the same wires, the same bell or buzzer, the 
Just get these two simple little 
Western Electric Inter-phones, and 
hook them onto the buzzer wires 
desk, the other near the buzzer. 





one at your 


You can then telephone for what you want and get 
your answer on the instant, without having the office 
boy or clerk waste his time in coming for your mes- 
This simple arrangement saves time at both 
Most 
confusion of running back and forth. 


We WII Send on Approval 


Western Electric Company 


Manufacturers of the 8,500,000 “Bell” 
463 West Street, New York 
500 S. Clinton Street, Chicago 


convenient, and stops the 


Telephones 


a J 
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Marine Engine Designer and 
Superintendent 


Wi t eek i t ' experience 
mn the ad ‘ ind f i r 
c f I ive ha ‘ 
ve ¢ i tt t 
ulea 1 me I ! i 

n | iv , te t 
the , IDEAL OPPORTUN 
iTY Re n conhdence at once t 


Box 822 New York City 
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Write for Free Book Scns re 7 
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The Reaction 
Has Set in 
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S) Leading Boat Builders have joined with 
the Gray Motor Company in issuing a cat 
slog showing the apecialties of each, 
which includes fiebing launches com plete 
from $125 upward to mahogagy finished 
ches with Self-starting 6-Cy! 
le Gray Motors for $2u« 
iners from $50 up. This book helps 
select just the model of boat you have 





u looking rand tells you where to 

tand what it will« Send for this 

big Boat Catalog today. Free. Also Gray 

Garine Bagine Fetates ch ing full line of Zand 4eycle 
marine motors from & upwarda, one to six cylinders. 


Gray Motor Co., 2300 Gray Motor Bidg., Detroit, Mich. 


SentonS0Da Free Trial 


Detroit Megine Engine 


BAR 
ZAIN EVER 
OFFERED. 
If not satisfied 

















ded Zand4 
cyl, 2to 50 h.p 
Suitable for 
any boat, canoe, 
racer, cruiser, or 
railway track car. 
‘ ) ‘boosters”’ club 

hae, 1332 pea. ie. 


Detroit, Mich. 


#4 30 DAYS FREE TRIAL 


ome ey pre poe. on the new 
ANG bic ye te at once for 
Ps big « 


Detroit egine 





utalog at few tal 

tous improvements. Extraordi- 

mn our 1915 price offers. You 

ford to buy w ut getting our 
n WRITE TODAY 





» be ider Agent”’ and Tae 
5 bie money tak ng orders for bicycles and 
supplies, Get our liberal terms on a catmple 
to intreduce the new “RANGER.” 
r equipment, sundries and every 
thing in the bieyelefine usual prices. Factory 
prices on Motorcycle and Automobile Supplivs 


/ MEAD CYCLE CO., DEPT. L-175, CHICAGO 








(The New Jersey Zinc 








last word in paint is 


Zin 


The best paint makers put it in 


their best paints. The best 
painters use it on their most 
Important jobs. 


Company 
Room 421, 55 Wall St., New York 


B ireau 


For big 





~ Famous 
ie 


You must not confuse the Acousticon with on 


any other instrument The Acousticon is the 
instrument you regulate instantly to clearly fr 
trial 








Hear Every Sound 


near or distant—loud or low, indoors or out- 












doors, under every conceivable condition. The 
Acousticon receives the sound by our exclu 

ive indirect principle, and transmits it to 
your hearing in its original tone Not ba 
jurred—not a single sound is harsh, 


The Acousticon covers 


48 Degrees of Deafness 


Unieas “stone qeat the Acousticon 
les you ar every sound 
y No t cory o 








tw « 1 
1 on easy month 
ly payme nts before special off. r expires 

ow f rexel 





of facts for 
ministers, 









judges and bes i f othe =e mos ae re, 
Gen 1 Acoustic Co. 
1359 Candler tlie, 220 W. 42nd St., new ne, Yo ity 
468 Yonge Street, Toronto, Canada 












ARMY AUCTION BARGAINS 


Saddles $3.00 up Army Revolvers $1. as up 
Bridles — Rifles 6 « «i 
Team Harness 21.55 “* } + > teatro e * 35 
4 Leggings, pele « ofS “*| ** 7 Shot Carbine 3 5o** 
Tents . . 56° ‘|New Unliorms e 1.560° 
Colts Cal. 46 an Iver $7.45. Ctgs.leecach. 15 
Acres Government Auction Bargaine illustrated 
and described in 420 large page wholesale and 
retail cyclopedia catalogue, mailed 


d 25 cents 
East and 30 centa West of the Mississippi Kiver 
Francis Bannerman, 501 Broadway, New a 











iwning, which is held in pesition by two] 
button rhe rear outside stanchion is |} 
made to swing down, so that there is no 


placing the side stretcher 
the salient 
the motoreycle ambulance, its 


undue lift while 


in position Among several 
features of 
aus the ma- 
36 feet 
It can 


travel, 


extreme mobility is prominent, 


chine can turn in 9 feet, as against 


required by a motorcar ambulance, 


travel wherever a motorcar can 


places that a 
Due to 


and to a great number of 


motorear ambulance could not go. 


its lightness, this machine has two dis- 
tinct advantages “n the first place, it 
can, with the assistance of rider and at- | 
tendant, surmount obstacles which would | 


stop any ordinary motorcar ambulance; 


less become 


likely to 
eventuality 


second, it is much 


but even in such an 


bogged 4 





can easily be pushed out by 


attendant. 


the machine 
the rider 


There is an 
consumption, as, during 
the British 
Tyneside dis- 


and 
fuel 


carried 


economy in 
out by 
the 


trials recently 


military authorities in 


average of 55 to 65 miles per 


trict, an 
gallon (American) has been obtained, as 
rainst 12 to 17 miles, which is the aver- 





age with standard motorcar ambulances. 
As will be gathered from the illustrations, 


and unloaded 
and the 


comfort of | 


loaded 
of time, 


the machine can be 


in the minimum whole 


arrangement contributes to the 


ithe wounded 


passengers 


Flammarion Talks on the Sun 
22nd, 1914—the |} 
Astronomical 
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July 
the 


accordance 


the night of 


Pouca 


Society of 


solstice 
France, in with its 


custom of ten years’ standing, assembled 


Kiffel 
the Festival of the 


on the Tower in Paris to celebrate 
Sun 
clouds had not yet gathered on 


hundred 


The war 


the horizon. Some two persons, 


members of the society and others—the 


guests of M. Eiffel—sat down to a ban 


inaugurated by a magnifi 


quet, fittingly 

cent sunset, in the light of which all 
Paris, spread out beneath the gaze of the 
assemblage, resembled a fairy spectacle. 
The occasion was made more interesting 
than usual by the fact that the famous | 
Tower was celebrating its twenty fifth | 
birthday, and also by the presence at the} 
festival of several delegates to the first | 
Congress of Provincial Astronomical So- | 
cieties,” which, with representatives from | 
various parts of France and also from 
funis, Basel, Barcelona, Antwerp, and| 


sessions at | 
June 22nd-24th. 
and which is 


had held its formal 


the Observatory of I 


Brussels, 
aris, 
The soirée which followed, 


described in glowing language in L’Astron 
bulletin of the society), 


min- 


(the monthiy 
delightful 


intelectual 


ote 
truly Parisian 


and the artistic. 


was a and 
gling of the 
around whom | 
of France re- 


the 


The veteran Flammarion, 


the Astronomical Society 


volves as the solar system around 


sun, spoke in part as follows 


It is the Festival of the Sun which 
brings us together here each year at the 
summer solstice—the sun which a happy 


preserved 


the 


Theon of 


named 


Smyrna, 
heart of 


metaphor of 
by Copernicus, “the 
worship lies at the base 
the 
Chaldeans to 


universe”; whose 
of all 
the Persians, 
of the 


ward 


religions, from those of Aryans, 
and the 


the 


those 


Greeks and Romans; and to-| 


whose rising were oriented the tem- 
as the choirs 
we know that 


its hold 


well 
Alas, 


has long since lost 


ples of the ancients as 
of Christian churches 

faith 
affairs of our 
to-day 


religious 


over the municipalities, and 
are aligned to 


We 
(though, 


| that the churches of 


suit the streets ! know 
lthat the 


| to be 


plan of our 
Madeleine 
it was planned by 


faces south 


sure, Napoleon as 


he temple of glory and not as a chureh) ; 


St. Augustin east, or, correctly 


Malesherbes; la 


faces 
|} speaking, the Boulevard 
| Trinité looks to the south and the rue de 
la Chauss¢e d’Antin; Notre 
rue Laffitte, ete. 
constructed according to canon 
Notre Dame, 
Pauvre, St. Séverin, St 
the old 
monasteries 


Dame de Lo 


rette faces the The true 
churches 
ical rules—are the old ones; 
St. Julien le 
village 
humble Well 
might we prefer the devout pagans of old 
ito the modern Christians; for in the an- 
| cient temples of the Nile valley the rays 


| of the rising sun smote, through a range 


| Eustache, ete. and all 


Lehurehes and 


February 6, 1915 
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Get Full 
Power 


Out of Your Motor 





THIS is where piston 

rings count. Whatever 
your engine may be, how- 
ever good the carburetor 


system or the grade of fuel 

if the piston rings are faulty 
in any way there’s direct power 
loss. And this loss will persist and 
increase as long as the piston rings 
remain in such condition. 


@ Power depends on piston rings, 
for the power impulse is measured by 
the compression of the fuel charge, 
and compression is governed by the 
way in which the piston rings per 
form their function. This is to prevent 
any escape of gas from the combus- 
tion chamber of the cylinder, and it 
can only be effectively done when the 
adjustment of the piston rings is per 
fect, their bearing firm and equal and 
they present no unsealed expansion 
openings. 

@ To obtain this service requires the 
use of 


\ZAk-| ROOF 


PISTON RINGS 


QUAY-NORRIS MFG. CO 
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MADE BY M<¢ 


@ Because in their design and con- 
struction the special quality of gas- 
tightness under all service conditions 
is most fully obtained. 


@ The \fgaxtRooe PISTON RING 
has no unsealed expansion opening 
like the one-piece type of ring. It is 
made of two concentric “ L-shaped 
sections, closely fitted one around the 
other, thus sealing these openings 
without the use of any complicated 
coupling device. 


This is \eantRoor individuality S 


the patented feature. 


\zantRoor PISTON RINGS provide 
firm and equal tension on the cylin 

der and perfect bearing in the piston 
head grooves—preventing all ga 

leakage and eliminating carbon pock 

ets. They guarantee full power, save 
fuel, oil and motor wear and reduce 
carbonization to a minimum. 


@ When your car is overhauled have 
RINGS installed. 








EASILY 
ADJUSTED 


MADE IN 
ALL. SIZES 





Send for Free Book 














“To Have and to Hold Power.” It ex 
plains the theory and function of piston 
rings and shows why you should equip 
your engine with RINGS. 
Sold by all up-to-date dealers, \ 
garages and repair shops \ 
Manufactured by 
McQuay-Norris MFG. Co. 
Str. Louis, Mo. 
Canadian Factory—W. H. Banfleld & 
sons, 120 Adelaide St. West, Toronto 
BRANCH OFFICES 
New York—1919-29 Broadway 
Pittsburg—7620 Tioga St 
Kansas City—513 New Nelson Bldg 
Chicago—718 Michigan Bivd. Bldg N 
San Francisco— 164 Hansford Bidg 
Los Angeles—224 Central Bidg 
Dallas—-1509 Commerce St 4 
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11,572-Word 
Business Book Free 


Simply send us a postal and ask forour free illustrated 
11,572-word Business Booklet which tells how priceless 
Business Experience, squeezed from the lives of 173 biz. 
beoad, brainy business men, may be made yours—vyours to 

bonst your salary, toincrease your profits. This free book deals with 
~—How to manage a ness 

—How to sell go 

—How to por money by mail 
—How t6 buy at rock-bottom 
—How to collect money 
—How to stop cost leaks 
—-How to train and handle men 
—How to get and hold a position 
See -” advertise a business 
to devise offies methods 
Sending for this free book binds » you rt nothing, involves you in pe 
obligation; yet it may be the ans of starting you on & 
will net amy peareels this ah z 





: career. Surely 4 vet ol it > 
v bak “Pr penn 
th roe cob ee ne or ~ imply 


A. W. Shaw Co., Dept. 130, “Wabash Ave. & Madison St, Chicago 
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LATHES AND SMALL TOOLS 
99 Large Line of 


“STAR” fica 
cece: LATHES 


or Power 
Suitable f or fine accurate work 
in the repair shop. garage. tool 
+ room and machine shop 
Send for C atalogue B 
SENECA FALLS MFG. CO., 
695 W +. ri. 
Seneca } alls { 
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Friction Disk Drill 


FOR LIGHT WORK | 


Has enone Great Advantages. 


ie * tantly from 0 to 1500 | 
- souatad fting belt *P wer applied can 
- pe pate he agarien al safety, the smallest 
. ange ~a wonderful economy | 
in time and great sa weakage | 


Send for Drill Tee wo | 


W. FL. & Jno. Barnes Company 


ta 


1999 Ruby Pe 


Rockford, Illinois 


IMPROVED 


Combination Lathe 


model mak- | 
experimenters and ama- 
teurs. Hollow steel spindle 
The foot motion is of the im- 
pam ge type 


for mechanies, 






} 

‘ w has iron —_ 
tab perfectly adjustec 
Guide and slide move to ~ 
fro readily, and are always 
true to the saw. Slide may 
l et @ 





A.J WILKINSON & CO. 
Machinery, ete 
184-188 W ashington St. 
BOSTON, MASS. 





with a 
Cutter, 
Glass Cutters used 
others mbined, and for six 
stamps we will send you a 
and ooklet of 40° styles. 


booklet, anyhow. 


quickly and accurately 
24 Red Devil 
Red Devil 


Glass 


sample 
Send for 
SMITH & HEMENWAY CO., 
155 Chambers Street 
SSSSSSSSSSS 


Inc. 


New York City, N. Y. 

















Are the standard of excellence in 
a files, and have been for over 100 
years We send postpaid as an in- 
troducer 48 files especially adapted 
for tool makers and machinists on 





receipt of $5.00. Thi 
files yo 


s is a chance to get a set of 

Vil appreciate and we'll get future orders 
MONTGOMERY & CO. 

109° Fulton Street New York City 


_ BRASS GEARS 





r ew pe The 












ways ship) 
SE ND } FOR CATALOGUE 

CHICAGO STOCK GEAR WORKS 

20 Se. Flith Chicago 


OUR BIGGEST 
LATHE VALUE. 


16-inch Lathe with 6 


Ave. 








foot bed, § other 
z nately 
o lathe 
: ty your 
at d save 
$50.00 or more. Machin- 
ery Catalog No. 70S138 
sent free on reques' 
SEARS, ROEBUCK 
AND CO., Chicago. 








DRILLING 
MACHINES | 


*s and styles, for drilling either deep or 


WEL] 


ver 70 si+ 


shallow we sis i in any kind of soil or rock. Mounted on 
wheels or on sills ith engine or horse powers 

t simple and durable Any mechanic can 
oper at them easily Send for catalog. 


WILLIAMS BROS.. Ithaca, N. Y. 


You May Crowd a CRESCENT JOINER | 


the limit of « apacit 
nel the machine will de 

rk just as smoothly 
«s thongh you had not 
erowded itatall, Built 
Send for ea “og telling 









in six sizes. 





THE CRESCENT MACHINE co. "20 Main St., Leetonia, Ohio 
Growing 


QUICK MONEY growing 


Learn things many growers never knew be- 
fore, explained in new book, “Truth About 
piuahooomns,” Add $10 to $70 a week to your 
Smell capital starts it. Demand ex 
cellars, sheds, boxes, 
Profits bigger, quicker, 
it's free. 





income 
eneds supply. 
ete. Now is best time 
Anyone can do Send for the book ; 


Easeau of Mushroom Industry, Dept. 27, 1342 N. Clark Street, Chicage 


Grow in 




















A Man’s Mail Will Reach Him Where No Mortal Can 


MAILING LISTS 


99% GUARANTEED 











covering all classes of business, professions, trades | | 

‘ individuals Send for our complete catalog | 

| howing national count on 7,000 classifications. | | 
special prices on fac-simile letters. 
ROSS-GOULD, 412-R N. 9th St., ST.LOUIS | | 

j | 
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| poet Kepler. 


} universal. 


|} compared the sun to a heart, 


' Hale 


} earth. 


| telephonic 


SCIENTIFIC AMERICAN 


of 


mid of Cheops was oriented toward 


of portals, the statue Osiris; the pyra- 
Alpha 
Draconis, the pole star of its period; and 
the ut Athens toward 


the heliacal rising of the Pleiades. 


Parthenon was set 


The sun, we have said, is the heart of 
the mundane system; all terrestrial life 
is maintained by it: it breathes in the air, 
produces the winds, the clouds, the rain; 
spreads verdure over the fields; gives us 
meat and drink, heat and power. It is 
not, however, of ifs visible and sensible 
energy that I wish to speak: it is of an 
energy still not understood and indeed al 


| most unsuspected—the action of the sun's 
invisible radiations. And what more fit- 
ting tribune could have been chosen for 
the exposition of this subject than the 
tower from which are spread over the 
earth the mysterious waves of wireless 


telegraphy ? 


One of the greatest poets the world has 
ever known was the astronomer Kepler; 
}one of the greatest astronomers was the 


immortal genius seems 


“Harmonices Mundi,” 


His 
Read the 
feel the same emotions that 


and you will 


are evoked by the pages of Dante and 
Hugo. Among the prophetic divinations of 
Kepler we can admire these three words: 


“Corpus solem magneticum” (“The sun is 


a magnetic body"). While Copernicus 


his successor 


compared it to a magnet, causing the 
worlds to revolve about it, and sending its 
Vibrations through space. This idea has 


discoveries of twen- 
by 
in 


the 
astronomers, 
Deslandres 


been confirmed by 


tieth century notably 


in America and 
France. 
True, as 
hundred years, 
tion half a century. 
there have 
broke on this subject, 
to for 


majority of 


it dates back three 


and as an actual observa- 
Yet how 


an idea 


many doubt- 


ers been! lIlow many lances 


especially 


myself 


from 1863 S67, having my adver 


saries the astronomers, who 


nothing but fortuitous coinci- 
the variations of 


magnetism. <Arago, 


could see a 
sunspots 


La- 
pointed 


dence between 
terrestrial 
and Seechi had previously 
of these phenomena, 
Carrington in 


and 
mont, 
the 
it 


correlation 
was again neted by 
consequence of the simultaneous 
Ist of that year, 
the atmos- 
disturbance on the 
Wolf, 
atten- 


out 

and 
1S59, 
occurrence on September 
of 
phere 


in 


a great outbreak in solar 


and a magnetic 
The 
Loomis, 


the 


astronomers Sabine, 
and Zolmer called 


correspondence 


Gautier, 
to be- 


the 


secular 

of 
diurnal oscillations of the 
well of 
hard to deny, 
could 


tion 


tween the tumber sunspots and 


variation of the 
magnetic needle, as as auroras. 


These correlations were yet 
they inexplicable, 
not be accepted as an established fact. 

Now, after of patience, 
that of the 


between magnetic 


were and hence 


years we see 


the champions relationships 
solar and phenomena 
right: that, 
93,000,000 miles, 


were though at a distance of 


the magnetic palpitations | 


in the heart of the sun are transmitted to 


the earth, where they produce oscillations 


}in the tiny needle of the compass. Thus, 
from the sun there emanates constantly a 
force different from the light and heat 


that we perceive with our senses—a force 


in virtue of which the slightest perturba- 


tions occurring in the sun extend their 
influence to the earth. 

For example, the years 1904-1908 were 
abnormal in the sun. Instead of the sin- 
gle sunspot maximum which usually oe- 
curs, there were two; one in 1905 and one 
in 1907, with a falling-off in 1906. The 
same was true of magnetic disturbances 
on the earth; maxima in 1905 and 1907, 
with a slight diminution in 1906. Many 


persons were skeptical when I called at- 
tention to this feature of the year 1906; 
just as they were in 1909 when I held the 
accountable the interruption of 
and telegraphic communication 


sun for 


telephonic 


our telegraphic apparatus works with from 


10 to 12 milliamperes 


| 


The whole terrestrial | 


{ 
| 


globe was plunged in a magnetic field of 
great intensity—a_ veritable magnetic 
ocean, having its souree in the solar tor 
rent. An important group of spots sur- 
rounded by facuke had appeared = on 
the eastern limb of the sun on September 
17th. On the 19th it increased rapidly in] 
size, while the spectroscope showed the 
occurrence of violent eruptions. This} 


enormous was Visible to the naked 
eve. It the 


the sun on the morning of September 24th, 


group 


passed central meridian 


of | 


| 


and the magnetic perturbation invaded the | 


later. 


observed a 


earth thirty hours 
We had, 


mical phenomenon on October 


similar 
31st, 
1sth, 


IST7T2, and September Ist, 


indeed, 


and previously on November 


Srd, 1S59. 


August 


But memories are short; no one thought 
of these cases, or if a few men of science 
remembered, they doubted. Did it not 


require thirty years to convince stubborn 
the existence of ball 


Academy 


minds of lightning? 
Was it not denied in the of 
ences itself by the great physicist 
ist Mascart? Were not meteor- 
legendary in the 
Lavoisier? 


Sci- 
and 
meteorolog 
pronounced sume 
the great 


ites 


Academy by chemist 


Our eyes open slowly to the light. 


And so a magnetic bond, invisible and 


powerful, links our earth to the central 
body of the solar system. Not only do 
gravitation and light and heat fling a 
celestial bridge from sun to earth, but also 


still unexplained, 
put all the 
for the ether 
Venus, Mars, 
Neptune, 
knew 


muagnetism-—a _ force 


which, beyond a doubt, planets 


into touch with one another ; 


waves extend to Mercury, 


Jupiter, Saturn, Uranus, and as 


well as to the earth, and, if we but 


how, we might perhaps use them to com- 


celestial neighbors 


At each step in 


municate with our 
Interastral magnetism ! 
the progress of science new horizons open 


unforeseen vistas reveal themselves, 
enlarging the field of 
Nature. Yet our 
compared with our ignorance! 


One of the 


up, 
our conquests over 
knowledge is as nothing 
to au 


reusons that seemed 


thorize a denial of solar magnetism was 
the high temperature of the sun, esti 
mated at from 5,000 to 6,000 deg. Cent. As 


we well know, a mass of iron heated red 


hot loses its magnetic properties. Hence, 
it was formerly declared dogmatically 
that the sun “could not” be a magnetic 
body. But the nature of magnetism and 
electricity was then unknown—as indeed | 
it still is. 

A few years ago the Dutch physicist | 
Zeeman, following out certain ideas pre 


viously expressed by Lorentz, discovered 


the phenomenon whieh now bears his 
a phenomenon produced in light by 
field. 
action of a powerful mag 
of 


outside lines of each 


hiuime, 


au magnetic On subjecting a lumi 
nous gas to the 
the 
come triple, while the 
triplet are found to be polarized in oppo 
the Ameri 


to 


net we see lines its spectrum be 


Very recently 
can Hale 
whether the solar spectrum in the vicinity 


site directions. 


astronomer sought discover 


of sunspots presented the Zeeman effect 


and he found that these spots constitute 
strong magnetic fields, with an intensity 
of 3,000 gausses and upward, or more 
than 6,000 times that of the terrestrial 
magnetic force which keeps our Compass 
needles pointing to the north. Hale has 


also discovered that the sun as a whole is 
not far 
At other meet- 
heard of M. 
of 


magnetic, with magnetic poles 


from its poles of rotation. 
society we have 


brilliant 


ings of our 


Deslandres’s investigations 


CoOs- | 
1903, | 
| 


1882 ; | 
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these phenomena, and of the way in which | 


the German physicist Stark has modified 


the results of others by his discovery 
the decomposition of hydrogen lines into 
five components, variously polarized 
The sun, then, electrified 


We can form no idea of the prodigious ac 


ix globe. 


which occurred throughout France, and| tivity of the forces in play on its srrface 
indeed all over the world, on September | We have long been familiar with its im 
25th. On that day the intensity of the| mense spots and vast facular vortices, in 
earth currents, in which telegraphic and! which our globe would be as a toy balloon 
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HE Packard Company is the 

world’s largest producer of high 
grade trucks. Our success is based 
on the fact that from the beginning 
we built the best vehicle and stood 
back of what we built. 


The first three-ton Packard trucks, 
marketed seven years ago, are still 
in daily operation. The Packard 
trucks of various capacities, built in 
succeeding years, are still giving 
satisfactory service. At every stage 
of Packard progress, we made the 
best that could be built. 


The unequalled facilities for 
Packard research and development 
have now produced a line of trucks 
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overlooked. 


In design, materials, and methods 
of manufacture the new Packards 
are by far the most advanced in the 
motor transportation field. 
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To manufacture these improved 
trucks in a way that will give the 
greatest possible value to the user, 
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from one to six tons inclusive. We 
want you to know all about these 
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tailed information will be supplied 
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